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THURSDAY, APRIL 26, 1894. 


SIOLOGY AT THE ANTIPODES. 


The ‘* Macleay Memorial Volume.” Published by the 
Linnean Society of New South Wales. (London: 
Dulau and Co., 1893.) 

HE “ Macleay Memorial Volume,” dated September 
1893, is a handsome work of 308 pp. quarto, with 

42 plates and woodcuts. It contains a biography, by 

the editor, Mr. J. J. Fletcher, Secretary of the Linnean 

Society of New South Wales, with an accompanying | 

portrait, and a series of thirteen representative memoirs, 

which deal chiefly with certain indigenous worms, mol- 
luscs, crustaceans, fishes, and mammals. Botany and 
vegetable palzeontology are duly represented ; and the 
claims of anthropology as a branch of biological science 
are rightly recognised, in the incorporation of an article 
by Mr. R. Etheridge, jun., on a series of exhibits for- 
warded by the Commissioners for New South Wales to 
the Chicago Exhibition of last year. The class Aves is, 
curiously, unrepresented ; and we could have wished that | 

Prof. Parker’s revisionary monograph of the Dinornithidz 

might have been reserved for its pages. 

The project, which is commemorative of the work of 
the man who, as the scientific world knows well, has done 
more than all others for the furtherance of biology at the 
antipodes, emanated with Prof. Haswell, of the Sydney 
University, himself a contributor of two of the most im- 
portant monographs, and it was carried into effect bya | 
small committee, of which he and the editor were 
members. 

William Macleay was born at Wick in 1820, and edu- 
cated at the Edinburgh Academy. He emigrated in 
1839 ; and, after spending fifteen years as a squatter, and 
thirty-five asa politician (serving under seven successive 
parliaments), he retired, to devote the rest of his life 
wholly to biology. As a politician he appears to have 
been neither a mere jobber nor an office-seeker, 
and he will be long remembered as the friend of 
the inland districts, and the foremost advocate of 
railway extension. The connection of his family with 
scientific progress in Australia is now historical ; his own 
work in the same field dates from the year 1860. His 
entomological collection, originally associated with the 
foundation of the Entomological Society of New South 
Wales, became in time the nucleus of the Macleay 
Museum, which has now reached famous proportions. 
Having founded the Linnean Society of New South 
Wales, he proceeded to develop it, chiefly in association | 
with the labours of a personally equipped and conducted 
expedition to the north-east coast of Australia and New 
Guinea, in the working out of the results of which he 
was materially assisted by others whose latent enthusiasm | 
and abilities he aroused by his influence and example. 
The purchase and presentation of the Linnean Hall, to | 
make good the loss by fire of its predecessor, the Garden | 
Palace, set the seal to his life’s labours, his total bene- | 
fices being estimated at a value of £100,000. His work | 
for the University has since his death entered upon a 
new phase, by his having bequeathed the sum of £12,000 | 
for the endowment of a chair of bacteriology, and one of | 
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| spermatozoon. 





| £35,000 for that of four research fellowships in natural 


science, open only to members of the Sydney Uni- 
versity, on the condition that they reside in New South 
Wales and publish their work in its Linnean Society’s 
volumes. The energy and enthusiasm of professional 
workers in biological science at the antipodes is now 
sufficiently evident, although perhaps insufficiently re- 
cognised at home ; and that of more private inquirers, 
such as is associated with the names of Bracebridge 
Wilson, Chilton, G. M. Thomson, Maskell, and others, 
has been already productive of most interesting and im- 
portant results. The “Linnean Macleay Fellowships,” 
indeed worth the having, cannot fail to inspire investiga- 


| tions of a high order; and owing to the conditions of 


their tenure, they must ever remain peculiarly suggestive 


| of a welding together of the highest aims of their founder, 


in a manner destined to keep his memory green. Zoo- 
logy is especially favoured ; and the great desideratum 
of the moment is the fuller cultivation of the bo- 
tanical field, which wide enough for an army 
of workers, and, in consideration of the _localisa- 
tion of the various climatic conditions under which 
the colony is placed, must abound in treasures perhaps 
undreamt of. The investigation of this on broad 
morphological lines is imperative. 

The first monograph which the volume contains is by 
Prof. Spencer, “On the Blood-vessels of Ceratodus,” and 
he incidentally records some observations upon the 
habits of that animal. His confirmation of Giinther’s 
discovery of its vena cava inferior, and that of its pul- 
monary artery, of its anterior abdominal venous system, 


is 


| of its circulus cephalicus, and of the origin of its hyoidean 


artery from the first efgrvent branchial, are all of intense 
interest and very welcome, especially in anticipation of 
Prof. Semon’s work upon the development of the fish, 
now progressing. This is followed by a monograph upon 
the “ Pliocene Mollusca of New Zealand,” by Prof. F. W. 
Hutton. Prof. Haswell contributes a ‘“‘ Revisionary 
Monograph of the Temnocephalez,” in extension of his 


| well-known work upon the type genus; and it heightens 


the interest in these anomalous animals at all points. 
The discovery of a ciliated integument and of other fea- 
tures of a unique order for the Trematoda, leaves him 
stili in doubt as to the affinities of these worms, and of an 
equally remarkable proboscis-bearing ally (Actinodac- 
tylella), leading the life of a scavenger on the burrowing 
crayfish, Engeus fossa, which he describes as new. Not 
the least generally interesting of Prof. Haswell’s inci- 
dental discoveries are those of the behaviour of the 
Temnocephalan in relation to the surface film of water, 
of the presence of a series of ciliary flames within the 
substance of a single cell, and of the apparent passage of 
chromatic substance into the tail of the developing 
Prof. Parker and Miss Rich contribute 
an elaborate monograph upon “The Myology of the 
New Zealand Sea-Crayfish (Pa/inurus Edwardsii),” and 
it is in the spirit suggestive of Dr. Johnson’s famous 
remark that easy reading is precious hard writing. 
The discovery that Milne-Edwards’ flexor abdominis 
is in part an extensor is apparently perfectly sound ; and 
that of vestigial muscles in relation to the bases 
of the antennules and their sterna with which they 
are continuously calcified, is particularly welcome, 
cc 
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as it opens up new possibilities of approaching 
difficulties now arising in certain quarters, as to the 
exact interpretation of parts of the arthropod body where 
similar fusion is effected. Messrs. Wilson and Martin 
contribute a couple of papers on “ The Muzzle of Orni- 
thorhynchus,” and inform us that the beak of that 
animal is in life ‘*no more horny than a dog’s nose.” 
They show that Turner’s “fibrous membrane” is really 
a cartilaginous tract, and that the immense pre-nasal 
cartilage is the inter-trabecular one of Parker, highly 
specialised. Their observations on the “ rod-like tactile 
organs,” which Poulton first described and discussed in 
their exquisite bearings on the functions of end-organs 
of the Pacinian type, appear on the whole unsatisfactory, 
in consideration of their having worked upon fresh 
material. Their illustrations are crude, and they do not 
seem to have made the most of their preparations. 
Then follows a paper by Mr. C. Hedley, on the aber- 
rant gasteropod Parmacochlea, and one by Prof. Ralph 
Tate on the “ Geographical Relations of the Floras of 
Norfolk and Lord Howe Islands,” in which he concludes 
that the latter are to be regarded as outliers of the New 
Zealand region. Baron von Mueller contributes two 
papers on systematic botany, and Mr. R. Etheridge, jun., 
one, already alluded to, upon ‘Some Implements and 
Weapons of the Alligator Tribe, Port Essington, North 
Australia.” The series closes with a monograph of 
51 pages, by Mr. W. A. Cobb, on “ Nematodes, mostly 


Australian and Fijian,” in which eighty-two species (half, 


of which are new, and many of which are European) are 
worked out, in relation to a plan under which the unit of 
measurement equals the I-1ooth part of the worm’s 
length, and certain longitudinal and transverse measure- 
ments, taken at points which mark the disposition of 
leading organs and apertures, are ingeniously formulated 
for ready comparison. 

Such is the scope of the volume, and we congratulate 
the committee upon it. So far as the editor is con- 
cerned, there is internal evidence of the great labour of 
his task, and that its execution has been to him a labour 
of love. When it is considered that during the com- 
pilation of a work so costly and unremunerative, the 
country lay under a sore financial depression, we earnestly 
hope that the meagre list of subscribers announced 
within its covers will be supplemented by a number 
sufficient for adequate repayment. 

The illustrative plates are somewhat unequal in merit, 
those of the Photoline Printing Company being in par- 
ticular not a little crude and muzzy. We note, however, 
with intense satisfaction, the work of a native litho- 
grapher, Wendel by name. Anything more satisfactory 
than his draughtsmanship it is difficult to conceive ; and 
illustrations such as those numbering pl. xi., fig. 9, 
and pl. xiv., fig. 1, betoken, on his part, artistic feeling 
(Geist) of a high order, and, on that of the printer, 
manipulative skill worthy the highest encouragement. 
For the “discovery” of this artist Prof. Spencer has to 
be thanked ; and it is not a little irritating to us at home 
that it should have remained for our antipodean conm/réres 
to first reach that standard of excellence in scientific 
illustration which, in association with the well-known 
names of certain continental lithographers, has been so 
long the admiration of the biological world. 
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The contents of the volume, when broadly estimated 
in correlation with the work which the Australasian 
biologists have during the last decade made public, 
amply testifies to a determination on their part to leave 
the study of histogenesis and the refinements of micro- 
scopy to us at home, in preference for the monographing 
of their indigenous fauna and flora, along those broader 
lines upon which the great problems to which they hold 
the keys must be solved. The resolution is as wise as it 
is noble on their part, and in adopting it they are un- 
questionably furthering the foremost desires of the 
generous and far-sighted man whose pioneer’s work they 
have so successfully combined to memorialise. 

G, B.. &. 





HARMONIC ANALYSIS. 

An Elementary Treatise on Fourier's Series, and 
Spherical, Cylindrical, and Ellipsoidal Harmonics, 
with Applications to Problemsin Mathematical Physics. 
By W. E. Byerly, Ph.D., Professor of Mathematics 
in Harvard University. (Boston, U.S.A.: Ginn and 
Co.) 

HIS treatise contains, in an expanded form, the 
subject-matter of a course of lectures by Prof. 

Byerly, on the functions mentioned in the title. The 

properties of the functions are developed, to a large 

extent, by means of special examples of their application 
to obtain solutions of problems involving the differential 
equations of physics. The object of the treatise appears 
to be rather to give examples of the practical applica- 
tions of the functions, than to develop in detail their 
analytical properties ; many important theoretical points 
are accordingly passed over, the results of investigations 
being in many cases merely stated. In the introductory 
chapter the functions of Legendre and Bessel are intro- 
duced by means of some of the simpler differential 
equations of physics. As a matter of method, we think 
it might have been better to have referred all the 
functions to Laplace’s equation in the first instance, 
leaving the cases of the equations of heat, vibrations, 

&c. for subsequent treatment; thus, for example, the 

circular and exponential functions, spherical harmonics, 

and Bessel’s functions should make their first appearance 
in the zormal forms, 


Sa 
£V m?+n*s COS cos ” COS me 
e - ST. . @ r -.- md.P (cos@ 
sin sin sin ? a! ), 
tkz cos \ 
é -- mp.d (kp), 


sin m 
which satisfy the equation 
ViV =o. 

The least satisfactory part of the book appears to us 
to be the treatment of Fourier’s series in chapters ii. and 
iii. ; it is neither desirable nor possible in an elementary 
treatise to give a complete discussion of the various 
points which arise in such a subject as the expansion of 
arbitrarily given functions in series of circular functions, 
but it is eminently desirable that it should be distinctly 
pointed out whenever a result is obtained by a method 
which falls short of demonstration, and the nature of the 
assumptions made, should as far as possible be indicated. 
If this is not done, the student is misled into thinking 
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that results have been demonstrated which have really 
only been suggested as possibly true. A case in which 
the criterion we have laid down is not satisfied, occurs 
on p. 35, where, after having shown that a finite series of 
sines can be found, the sum of which coincides with the 
values of a prescribed function at # points, the author 
states that since this result holds good however large 
may be, the limiting form of the curve represented by the 
series absolutely coincides with the arbitrarily given 
curve between the limits of the variable. A precisely 
parallel argument would show that a similar result was 
true for a power series, which is well known not to be the 
case. No sufficient safeguard is given by the statement 
on the next page that the infinite series must be con- 
vergent, or by the limitation introduced on p. 38. The 
method by which Fourier’s double integral is obtained on 


p. 53, is another example of a case in which the student | 


will be apt to believe that the result has been proved. 
We think that it is very doubtful whether the simplifica- 
tion of Dirichlet’s proof of the convergence of Fourier’s 
series obtained by considering a particular case of the 
series, as in chapter iii., is sufficiently great to compen- 
sate for the loss of generality. 

In chapter iv. a number of interesting and instructive 
special problems in heat and in vibrations are considered, 
a considerable number of exercises being left for the 
student to solve. 

The treatment of spherical harmonics in chapters v. 
and vi. is satisfactory; a little more space might, how- 
ever, have been with advantage devoted to the discussion 
of solid harmonics as developed by Thomson and Tait, 
and by Maxwell. 

In chapter vii.,in which Bessel’s functions are con- 
sidered, the infinities of the two Bessel's functions, both 


for real and imaginary arguments, should have been | 
evaluated, as the selection of the proper forms for the | 


solution of potential problems requires a knowledge of 
the values of the functions when the argument is infinite. 
Chapter viii. gives a good introduction to Lamé’s func- 
tions, the toroidal functions being also briefly mentioned. 
The interesting historical summary, added by Dr. Bécher, 
adds considerably to the value of the book. 

In spite of some defects, the treatise is in many ways 
in advance of any other on the same subjects, in the 
English language, and should be consulted by all students 
of mathematical physics. E. W. H. 


OUR BOOK SHELF 


Bird Life in Arctic Norway. By Robert Collett, Pro- 
fessor of Zoology in the University of Christiania. 
Translated by A. H, Cocks, M.A. (London: R. H. 
Porter, 1894. 


THE snow-covered peaks of the Land of the Midnight 
Sun possess irresistible powers of attraction for most 
lovers of nature. And they who make periodical migra- 
tions tothis Switzerland ot North Europe, as well as casual 
tourists, cannot do better than provide themselves with 
a copy of the popular érochure now before us. In it 
the traits of the bird-life in the three natural zones 
of which Arctic Norway consists will be found interest- 
ingly treated. These three natural divisions are (1) the 
coast district and the belt of islands girding the coast up 
to North Cape ; (2) the deep fjords of the Arctic Ocean 
and the adjacent river basins in East Finmarken ; and 
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(3) the interior plateaus of Finmarken, or Lapland 


proper. Each region is brightly described, and the 
peculiar characteristics of the bird-life in it are plainly 
set forth. The information imparted by the guide 
is accurate and well adapted for the general reader ; and 
the ornithologist will also find in it much that is worth 
reading, especially as a list of the birds of Norway, 
arranged according to the rules of the British Ornitho- 
logists’ Union, is given in an appendix. It would be an 
advantage if, in future editions of the book, the names of 
places referred to by means of capitals and dashes, thus, 
M——, T——, &c. were printed in full. To guess the 
locality from these designations is sometimes difficult, 
and the signs themselves are always tantalising. 


A Text-Book of Euclid’s Elements. (Books ii. and iii.) 
By H. S. Hall, M.A., and F. H. Stevens, M.A. 
(London: Macmillan and Co., 1894.) 


IN this work the authors deal exclusively with the second 
and third books of Euclid. The propositionsand their proofs 
are clearly stated and proved, and very little additional 
matter,with the exception of corresponding algebraical for- 
mulz and exercises, is inserted between the propositions 
themselves. Later in the book, following a few words on 
the method of limits as applied to tangency, several of 
the well-known theorems on Book iii., with numerous 
examples, are given; thus one is brought into contact 
with problems on tangency, orthogonal circles, pro- 
perties of the pedal triangle loci, maxima and minima, 
&c., concluding with a series of harder miscellaneous 
examples. A short appendix contains one or two pro- 
positions on the pole and polar, and radical axes, The 
book is thoroughly suited for work in schools and col- 
leges, and is printed neatly with distinct figures. W. 





LETTERS TO THE EDITOR. 


[7%e Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. ] 


Panmixia. 


IT is now twenty years ago that I published in these columns 
the doctrine of Panmixia, or Cessation of Selection, and since 
this doctrine was independently re-enunciated by Prof. Weismann 
| have repeatedly had occasion both to explain and to defend 
our common views upon the subject. For it is surprising how 
many of our foremost English evolutionists seem to have 
found a difficulty in understanding exactly what is meant by the 
doctrine. In view, therefore, of Prof. Weismann’s forthcoming 
lecture at Oxford, it seems desirable that the present standing of 
the matter should be presented to the consideration of English 
biologists. An opportunity may thus be afforded him of 
answering the objections which they have raised against one of 
the funiamental doctrines of his entire system. 

In Nature of April 12 Mr. Wallace writes :—‘‘ He (Mr. 
Kidd) is under the mi taken impression that the theory 
(¢.e. the state) of panmixia leads to continuous and unlimited 
degeneration. Many wri'ers have pointed out that this is an 
error. The amount of degeneration thus produced would be 
limited to that of the average of those dorn during the preceding 
generations in place of the average of those that had survived. 
As Prof. Lloyd Morgan puts it, the survival-mean would fall 
back to the birth-mean.” 

This way of putting it, however, was originally due to Prof. 
Ray Lankester, whose views and terms relating to the subject 
were afterwards adopted provisionally by Prof. Lloyd Morgan. 
It may still be remembered by your biological readers that 
about four years ago Prof. Ray Lankester somewhat vigorously 
attacked my views on the Cessation of Selection as a cause of 
degeneration, and disputed their identity with those of Prof. 
Weismann on Panmixia. He urged that by Panmixia Weis- 
mann meant, not the merely passive cessation of selection, but 
an active reversal of it, through Economy of Nutrition, &c. 
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And he strenuously maintained that a merely passive cessation 
of selection could not be a cause of degeneration in any degree 
at all. After a prolonged discussion, however, he allowed that 
it must be a cause of degeneration to the extent of reducing the 
previous ‘‘survival-mean ” to the ‘‘ birth-mean,” but no further. 
In adopting this view, Prof. Lloyd Morgan estimated that ‘‘ the 
amount of degeneration thus produced” might be set down at 
5 per cent. More recently still Mr. Herbert Spencer, in the 


Contemporary Review, took the same points of exception to my | 


Cessation of Selection as Prof. Ray Lankester had originally 
taken— ¢. that it was not the same doctrine as Weismann’s 
Panmixia (the latter being in Mr. Spencer’s understanding of 
it the active reversal of selection due to Economy of Nutrition, 
&c.), and that it could not be, in any circumstances or in any 
degree, a cause of degeneration. 


Both these points, however, were soon settled, as far as the | ) ; 
| only for the sake of seeing what Prof. Weismann may have to 


question of Weismann’s opinion was concerned, by his replying 
to Mr. Spencer that the doctrine of Panmixia was identical with 


that of the Cessation of Selection, and also that in his opinion | 
the principle was not merely a cause of degeneration, but, as a | 


general rule, the so/e cause. 
that in his opinion ‘‘ the amount of degeneration thus produced ” 
is unlimited, so that any organ which has fallen under the influ- 
ence of Panmixia may, by such influence alone, be reduced to a 
‘* vestige,” and finally abolished altogether. Thereupon Mr. 
Spencer, like his predecessors, put the question—-What is there 
in the state of Panmixia that determines a numerical excess of 
minus over plus variations, such as must be supposed if the 
amount of degeneration due to Panmixia alone is to proceed 
further than the survival-mean falling to the birth-mean ? Now 
this very pertinent question has never been answered by Prof. 
Weismann. He has simply taken it as self-evident, that when 
the maintaining influence of selection is withdrawn as regards 


Moreover, he has repeatedly stated | 


atavistic variations, will act as a dead weight on the side of 
degeneration. Be it observed, degeneration may occur either 
in regard to size (dwindling of bulk) or to structure (disorgani- 
sation of machinery) ; and it is in the latter case that the pre. 
sent cause of degeneration under a state of Panmixia is pre. 
sumably of most importance. Thus, for example, we can 
understand why some of the blind crustacea in dark caves should 
have lost their eyes, while they have not yet lost their eye-stalks, 
The latter, although of larger bulk than the eyes can have 
been, are of much less complexity in regard to structure. 
These, then, are my reasons for holding that there is no 
‘ferror” attaching to Weismann’s theory of Panmixia as a 
cause of degeneration, and, so far, no one has attempted to 
show that there is any error attaching to these reasons. It 
seems to me desirable that either Mr. Wallace or some of the 
English naturalists who think with him should now do s0, if 


say upon the whole subject a week or two hence. But I write 
in no spirit of controversy. I merely ask for information as to 
what is the ‘‘error” into which both he and I are said to 
have fallen. 

There are certain other points of comparative detail connected 
with the theory of Panmixia as to which, owing to his reticence, 
I am uncertain whether Prof. Weismann is in agreement with 
me. But it seems unnecessary to go into them on the present 


| occasion. For they refer to degeneration by Panmixia below 10 


any organ (owing to the latter having ceased to be useful) atrophy | 


of that organ must ensue in successive generations, and this to 
an unlimited extent. Therefore I am unable to say what his 
views upon this important point may be. Butin answering Mr. 
Spencer I gave what my own views have always been with 
regard to it. I hold that there are at least three very good reasons 
why, as soon as selection is withdrawn from an organ, the 
minus variations of that organ outnumber the f/ws variations, 
and therefore that it must dwindle in successive generations. 
These three reasons are as follows :— 

(1) The survival-mean must descend to the birth-mean. 
This is now on all hands acknowledged. But it will only pro- 
duce, at the outside, 5 per cent. of dwindling. 

(2) Atavism is always at work in our domesticated varieties ; 
and although there is no evidence to show (as is generally 
assumed) that but for artificial selection this would in time cause 
any domesticated variety to revert to its wild type, there is 
abundant evidence to show that the cessation of such selection 
is soon followed by deterioration of the artificial type—i.e. 
degeneration to a very much greater amount than can be 
explained by the cause above mentioned (1). And, notwith- 
standing that atavism in the case of specific characters is less 
pronounced than it is in that of domesticated varieties (owing 
presumably to their having been much longer inherited), still 
we know that even here its occurrence is neither rare nor insig- 
nificant. And it seems evident that in whatever degree it does 
occur in the case of any specific character, in that degree it must 
determine a preponderance of minus over Plus variations—at 
any ratethrough 10 to 20 per cent. of degeneration. So long 
as the character is of use to its possessor, natural selection will 
suppress these -atavistic (mus) variations. But when the 


character ceases to be of use, natural selection will be withdrawn | 


as regards that character, and the resulting preponderance of 
minus variations due to atavism will lead to degeneration—more 
slowly, no doubt, than in the case of our domesticated produc- 
tions, but still, and eventually, to some amount considerably 


more than that contemplated by the English naturalists who | 


object to the doctrine of Panmixia (1). 
me, these naturalists must have overlooked the necessary presence 
of this factor under a state of Panmixia—at all events in the 
earlier stages of degeneration, or before atavism begins to cut 
both ways. 


Hence, it appears to | 


to 20 per cent. of dwindling, and the importance of the 
doctrine lies in the fact of its destroying the direct evidence of 
the inherited effects of disuse on which Darwin relied in the 
case of domesticated animals, where, as he showed, there is 
no Economy of Growth or Reversal of Selection, to account for 
the 10 to 20 per cent. which their disused organs have under- 
gone. Hence, one can understand why the doctrine should be 
obnoxious to Lamarckians, but not why such should be the case 
with those who disbelieve in the transmission of acquired 
characters. Prof. Weismann may well ask these naturalists 
what cause, other than Panmixia, they have to suggest whereby 
to supplant Darwin’s explanation of these particular cases of 
degeneration. GEORGE J. ROMANES. 
Hyéres, France, April 16. 


The Late Mr. Pengelly, F.R.S., and the Age of the 
Bovey Lignite. 


HAVING enjoyed the inestimable privilege of the acquaintance, 
and latterly of the friendship, of the late Mr, Pengelly, for 
nearly forty years, I ask permission to make a few remarks on 
Mr. Starkie Gardner’s letter on the Bovey beds, which appears 
in your issue of the 12th inst. (NATURE, vol. xlix. p. 554). 

From the year 1878 to 1885 Mr. Pengelly published an annual 
paper in the 7rans. Dev. Assoc. entitled ‘* Notes on Slips con- 
nected with Devonshire.”” It was a pillory of which the writer 
stood in wholesome dread, and which by the utmost care he 
succeeded in escaping. Had Mr, Gardner’s letter appeared 
within the years named, its author would not have been so 
fortunate. 

Mr. Gardner, in lightly attributing one slip to Mr. Pengelly, 
himself stumbles thrice. 

Mr. Gardner, speaking of the Bovey beds, says (for the sake 
of clearness his remarks are quoted in italics) :— 

(t) ** They are, however, not lacustrine but fluviatile, con- 
sisting of current-bedded coarse grits alternating with lignitic 
muds.” Now, according to Pengelly, the beds from the second 
to twenty-seventh were composed of sand, clay, and lignite ; 
whereas all below the twenty-seventh consisted of clay and 
lignite only ; of these latter beds there were forty-five. Among 
these occurred not even sand, to say nothing of coarse grits. 

(2) ‘* Neither are they Miocene.” ‘This caution might lead 
some of your readers to infer that Mr. Pengelly considered that 
the beds referred to were Miocene. He, however, carefully 
avoided defining the horizon of the beds in his paper thereon, 


| his title being, ‘‘ On the Correlation of the Lignite Formation 


(3) As long as an organ or structure is under the influence of | 


natural selection, any failures in the perfection of hereditary 
transmission will be weeded out. But as soon as natural selec- 
tion ceases with regard to this organ or structure, all such im- 


perfections will be allowed to survive, and, just as in the case of 
| 
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of Bovey Tracey, Devonshire, with the Hempstead beds of the 
Isle of Wight.” 

On this question of age Mr. Pengelly wrote :—‘‘ The 
question it will be seen is simply one of classification. It in 
no way affects the contemporaneity of the formations which 
have been spoken of, and which are, all Lower Miocene, 07, 4/¢ 
Upper Eocene ; for they must certainly go together.” 

(3) ‘* ln determining the age of the deposits, great stress was 
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| 
laid on the supposed identity of the Sequoia couttsiz of Bovey | 
with that of the Hamstead beds.” (Hempstead?) Now in Mr. 
Pengelly’s paper Seguota couttsie occurs in the Hempstead list, 
but so far from special stress being laid on it, it is not referred 
to again. The correlation is shown not by the evidence of a 
single species, but by converging lines of argument all bearing 
on the same point. 

“* The mistake having been made by such ‘heroes of geology’ as 
Heer and Pengeily, is extremely hard to eradicate.” The mistake 
referred to is the recognition of Sequoia couttsie at Hempstead. 
If mistake it be, it is one for which Pengelly could not be held 
responsible, as it was eminently a case in which he could only 
rely on a specialist in botany. There is, however, no proof that 
Pengelly made any mistake in correlating the Hempstead and 
Bovey beds. What he did was this: suspecting the Hempstead 
beds to be on about the same horizon as Bovey, he commissioned 
Mr. Keeping, who made the excavations at Bovey, to collect 
fossils at Hempstead. The evidence of these fossils confirmed 
Mr. Pengelly in the belief that the Hempstead and Bovey beds 
were of the same age, but whether Eocene or Miocene, depended 
upon where the line of demarcation was to bedrawn. This dis- 
puted point, about which English and French geologists had 
long been at issue, did not affect Pengelly’s argument, as his 
object was to show the contemporaneity of Bovey and Hemp- 
stead, not to define the boundary between Eocene and Miocene. 

Geologists will await with interest Mr. Starkie Gardner’s | 
proofs that the Bovey beds are not lacustrine. 

Prof. Boyd Dawkins well describes Pengelly as one of the old 
heroes who laid the foundations of geological science. Pengelly’s 
papers are models of scientific writing, with every fact tested, 
quotation verified, authority cited, and argument polished, tothe | 
utmost of the author’s ability. 

Two extempore interjections of Pengelly will suffice to reveal 
the cause of his strength, and his springs of action. On one 
occasion the present writer, seeking to turn a discussion which 
was getting wide of the mark, said : ** That fact is unimportant.” 
Pengelly instantly broke in with: ‘‘ Vo fact is unimportant.” 
On another occasion a member of the Devonshire Association, 
when on the platform replying on a paper, incautiously used the 
words ‘‘I think.” Pengelly at once ejaculated, ‘* We want to 
hear what Mr X, 4vows, not what he /Ainks.” 

Taken seriously these pithy comments lie at the very root of 
all sound research, and of every paper worth printer’s ink, which 
many are not. A. R. Hunt. 

Torquay, April 14. 


A Fine Aurora Australis. 


On February 25 one of the finest displays of auroral light 
seen in Australia for many years took place. It was seen first 
at Balranald at 8.30 p.m., and latest at Albury at 11.30 p.m., 
Albury, 190 miles east of Balranald, being the tarthest east 
of reporting stations, and the last display being seen in the | 
east. | 

_At Adelaide Observatory, the farthest west, the latest time 
given is 10 p.m. ; the range in longitude between these places 
is 8° 30’, the point farthest north is Wilcannia, latitude 31° 35’, 
and the farthest south in New South Wales was Deniliquin, 
36° 10’ ; it is however, reported to have been seen in Melbourne 
also, In Sydney it was not visible, the night being very cloudy. 
At Deniliquin it was first seen at 9.30 p.m., presenting the form 
of an intense crimson arch from south to south-west, which 
lasted until nearly 11 p.m., when streamers of crimson and 
yellow were observed. The highest point reached was 30° above 
the horizon, and it was partly obscured by black clouds all the 
time. The postmaster at Balranald, who gives the best account 
of it, says : ** An intensely brilliant aurora began here at 8.30 
p-m. ; it was by far the most extensive ever seenhere. The dis- 
play commenced at 8.30 p.m. with a dull red flush in the south, 
which disappeared at 9 p.m. At 9.50 the whole sky from a 
few degrees east of south to west-north-west, and almost up to 
the zenith, suddenly flashed into brilliant crimson. At intervals 
of a few minutes intensely bright steely shafts darted quite up to 
the zenith, and these changing gradually through phases of 
yellow to deepest sed. At 10.40 p.m. the display trended more 
to eastward, and terminated with several very remarkable broad 
streaky and variegated flashes of dazzling brilliance, which shot | 
up from east-south-east about 11.50 p.m.” 

March 17. 
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H. C. RUSSELL. 


| from behind an old gas-works building. 


Lepidosiren paradoxa. 


Pror. HowEks says in NATURE, April 19, that the villi of 
the pelvic fins of this fish were ‘‘ referred to” by me in NATURE 
of April 12. I think it is desirable to correct this inaccuracy. 
The villi in question were not ‘‘ referred to” by me, but were 
described and figured by me on March 20 (published April 12). 
The description and figures were sent to NATURE a fortnight 
before the meeting of the Zoological Society at which Dr. 
Giinther exhibited his specimens and mentioned the fact that 
Prof. Ehlers had ‘‘ referred to” their existence in a recently 
published number of the Gottingen Nachrichten. 1 have not yet 
seen Prof. Ehler’s remarks on the subject. My specimens were 


| purchased from a well-known London dealer; and I know 


nothing of Dr. Bohl or the “‘ signification of his intentions ” as 
to specimens collected by him. 

Prof. Howes is correct in his statement that six specimens of 
Lepidosiren paradoxa have been authoritatively recorded before 
the appearance of several in the market during the present year ; 
but the arrival of these specimens tends to the conclusion that his 
statement in NATURE (vol. xxxviii.) to the effect that this species 
is *‘ rapidly approaching extinction ” is due to imagination, and 
does not correspond with the facts. E. Ray LANKESTER. 

Oxford, April 23. 

[The communication from Prof. Lankester was received on 
March 22. Proofs were sent to him on March 31 and April 2. 
The proofs were returned by him for press on April 6.—Ep. 
NATURE. } 





Are Birds on the Wing Killed by Lightning? 


I CAN answer the question put in Nature (of April 19) by 
** Skelfo,” not only from several authentic records in my pos- 
session, but from personal observation. Many years ago I was 
standing on the steps of a woollen mill stair (outside) in the 
village of the Haugh, Ayrshire, in the company of others, some 
of whom are still alive, watching a terrific thunderstorm 
over the fields adjoining the river Ayr. What was then 
familiarly termed ‘‘ forked lightning ” was playing in the valley 
with great brilliancy. A lurcher puppy dog chased some ducks 
One bird rose in the 
air, and with the characteristic cry of fright flew over the mill- 
race in the direction of a corn-field. When on the wing it was 
struck by lightning and killed ‘‘like a shot.” I remember 
examining the dead bird, but do of remember if it really 
“smelt villanously of brimstone.” I think not. 

G. W. Murpbocus. 
Kendal, Westmorland, April 19. 


P.S.—One of the reasons why so few birds are killed by 
lightning on the wing is because during a thunderstorm they are 
in shelter, and take to it before the storm comes on. 

G. W. M. 


A Remarkable Meteor. 


YESTERDAY evening, Sunday, April 22, a very fine meteor 
was seen to traverse the sky, from near the zenith to near the 
horizon, in an easterly or south-easterly direction. It is re- 
ported to me as having appeared about 7.25 p.m., when twi- 
light was strong, and before any stars had come out. It threw 
off sparks like a rocket, and was followed by a bright train. 
No noise was heard after the explosion. 


Haslemere, Surrey, April 23. R. RUSSELL. 





AFFORESTATION IN THE BRITISH ISLES. 


HE question of extending the woods of the United 
Kingdom has recently been brought forward in the 
press, and questions have been asked in Parliament as 
to the willingness of Government to assist in furthering 
a scheme for stocking certain of our waste lands with 
trees. Now, afforestation may be required owing to 
those indirect advantages it affords to the climate and 


| soil of a country, which have been described in detail by 
| Dr. Schlich,' and again quite recently in NATURE, by 
| Dr. Nisbet,” or merely to increase the national wealth in 


1 ** Manual of Forestry,” vol. i. p. 25-55 : — 
2 “Climatic and National Economic Influence of Forests,’’ NATURE, 
January es. 
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forest produce. 
required merely to reduce the air and soil temperatures, 
or to increase the atmospheric humidity; théy may 
afford useful shelter against the strong westerly gales, or 
cutting east winds, and in our more mountainous 
districts they may assist in preventing denudation of the 
soil, which on a large scale has proved so destructive to 
agriculture in the Rhone Valley and other regions, but is 
not very much to be feared in our islands. 

The chief use of forests with us is, therefore, for our 
timber supply, and to render us more independent than 
at present of imports of this valuable and bulky material, 
the inland transport of which is so costly. Our mild 
moist climate is admirably adapted for producing oak, 
ash, beech, and other broad-leaved timber, as well as 
larch, silver fir, Scotch pine and spruce; and were the 
land stocked with trees whenever experience shows that 
it cannot be profitably used for agriculture, our wealth 
would be considerably increased, and so would be the 
demands for agricultural labour, 

Exclusive of an import of 43,000,000 worth of teak, 
mahogany, and other tropical woods, which we cannot 
grow ourselves, we also import annually £12,000,000 
worth of oak, ash, and coniferous timber, all of which 
we might grow at home, Dr. Schlich’ has estimated that 
if 6,000,000 acres of our waste lands were planted, they 
would eventually yield sufficient timber to render these 
latter imports unnecessary. It is even probable that a 
smaller area would suffice, were the productiveness of 
our existing woodlands increased by better manage- 
ment. 

This extension and improvement of our woodlands is 
the more urgent, as the forests of Canada, Scandinavia 
and Russia, from whence most of our timber imports 
come, are not sufficiently well managed to secure 
the production of a steady supply of timber for export. 
The markets for their timber are also extending in 
France, Italy, the Netherlands, the United States, South 
Africa, and other insufficiently wooded countries. The 
following table, comparing the ratio of the woodland 
area in 1892 of our own and other European countries, 
with their total area, places us at the bottom of the 
list :— 





Area of forests 


per 1000 acres. Remarks. 


Name of country. 


Acres. 

Austria- Hungary ° 343 

Area of forests less 
Russia ‘ . ° 342 { by 102,000 acres 

since 1872. 
Germany . . . 257 
Sweden and Norway . 250 
France ° . ° 159 
+ ‘ ; : — Countries import- 
Holland 5 4 ¢ 43 ing more timber 
Piameneck ; 60 than they export. 
British Isles ° 


| 39 


It our present area of woodlands, 3,000,000 acres, were 
increased by 6,000,000 acres, as proposed by Dr. Schlich, 
we should still have only 117 acres of woodland per 1000 
acres total area, and should stand between Belgium and 
Holland on the list. 

These 6,000,000 acres would chiefly be taken froin our 
unenclosed mountain and heather land, which, in the 


agricultural returns for 1892, is given as 12,117,000 acres | 


for Great Britain, figures for Ireland apparently not being 
available. But as in 1880 there were 4} million acres of 
waste land in Ireland, it is probably within the mark to 
estimate the total area of unenc’osed mountain and 


heather land for the United Kingdomat 15 million acres. | ( 
| The poor dry soil above the chalk, on which the beech 


1 “* Manual of Forestry,” vol. i. p. 65. 
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In our case, forests are certainly not 
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Much of this land is at present used for pasturing sheep, 
and leased in the Highlands of Scotland at from one to 
four shillings an acre, according to quality. Large areas 
of it are also let as deer forests, the rent being fixed at 
about £25 for each stag which may be shot ; and as 2500 
acres will support about 25 deer, five only of which are 
mature stags, the rent of average deer forests, exclusive 
of the buildings on them, cannot be more than one 
shilling an acre. It is the poorer lands at high altitudes, 
where sheep pasture does not pay, which are generally 
let as deer forests. 

The cost of planting or sowing varies considerably 
according to circumstances, and is given in Brown’s 
“Forester” (1882) as varying between £3 and £10 an acre, 
according to the nature of the fencing and draining re- 
quired, which are the chief items. In calculating the 
returns from a plantation, the initial cost of planting must 
be reckoned at 25 per cent, compound interest up to the 
date of felling, and this sum deducted from the proceeds 
of the felling. Any intermediate proceeds from thinnings 
will of course be added with interest allowed up to the 
date of the final felling. 

Before a landowner would venture to plant his land 
on a large scale, he would have to answer the following 
questions :— 

Is the land suitable for the successful growth of any 
particular forest species ; andif so, what are these species, 
and how should they be grown? Will the sale of the 
timber be more profitable than the present rent of the 
land? As arule, most of these rough pasture lands, ex- 
cept in their moister depressions, are only fit for conifers, 
and in many cases only for Scotch pine. A large part of 
the area also is at present stocked with game, and al- 
though forest growth may be compatible with pheasants, 
black game, capercailzie, or a moderate number of deer, 
it certainly cannot be expected to thrive where rabbits 
abound ; so that the value of the land as a game-preserve 
will also intervene. 

Experiments might certainly be made to plant up the 
extensive tracts in the Midlands and elsewhere, which are 
now encumbered with shale and slag from abandoned 
ironworks, and which may be bought for an old song. 
Ash and maple grow well on heaps of slag in the 
Ardennes, and these species, and probably some others, 
might certainly be planted on similar areas in our Black 
Country. It is true that the cultivation of trees will not 
prosper within a certain distance from factory chimneys 
belching out sulphurous and other noxious fumes, but 
means may be adopted to fix the sulphur within the 
factory, and to prevent the air from being contaminated ; 
whilst much of the shale and slag is already sufficiently 
distant from the obnoxious chimneys. 

As regards the increased demands which an extended 
area of woodlands would afford to labour, Dr. Schlich 
has calculated that if 6,000,000 acres of our waste lands 
were planted up at the rate of 300,000 acres a year, this 
would employ annually some 15,000 labourers, and that 
eventually, once the forests had been grown, about 100,000 
labourers would find in them steady employment, besides 
the large number of hands required by the special forest 
industries which this large forest area would certainly call 
into existence. 

Such an industry already exists in the chair-making 
business of Buckinghamshire. The forests on the Chil- 
tern Hills supply thousands of people with beech-wood, 
500,000 cubic feet of which are worked up annually into 
chairs in the town of High Wycombe and the surround- 
ing villages. Some of these beech forests are getting 
thin and unproductive, owing to excessive felling and 
other bad management ; but wherever a moderate amount 
of care is taken not to overcut the woods, as much as 


| 20s. an acre per annum is obtained, without any expenses 


for planting, as the beech reproduces itself naturally. 
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thrives, would, if the forest were rooted up and the soil 
limed at considerable expense, only yield a rental of 12s. 
an acre as farm-land. Evidently here we have a district 
where forestry is more productive than agriculture, and 
where planting might be extended ; and the same may be 
said of the large area of heather land above the Bagshot 
Sands in Surrey, Berkshire, and Hampshire, which might 


NATURE 


all be stocked with conifers were sensible measures | 


adopted to stop the progress of the annual heath fires. 
When it is remembered that we import 70,000 tons of 
pit-props every year, chiefly from the cluster pine forests 


near Bordeaux, and that in the Belgian Ardennes, at a | 


distance of 80 miles from the coal mines, 40-year old 
Scotch pine, used for pit-wood, can be sold standing for 
£55 per acre, exclusive of the value of thinnings, which 
would pay for the cost of producing and tending the 
forests,and this means an annual profit of 16s. an acre, 
including an allowance for compound interest at 3 per 
cent., there can be no reason why we should not grow 
our own pit-props on waste land unsuitable for agri- 
culture. 

Many farms on heavy land are at present either going 
out of cultivation or paying very badly, and as an example 
of the successful forest treatment of similar land on the 
London clay, the Princes Coverts, near Esher, in Surrey, 
may be cited. 

Leopold of Saxe Coburg, the consort of our Princess 
Charlotte, and afterwards King of the Belgians, about 
seventy years ago united several small woodland areas, by 
planting up the land of two farms, in which they were 
situated, with hazel and ash coppice and oak standards. 
The present extent of the coverts is 868 acres, and their 


yield, after deducting all costs of management, amounts | 
to at least 16s. an acre per annum, and probably more; | 


but Messrs. Clutton, the agents of the Crown lands, in 
which these woods are at present included, might supply 
the correct figures. The coppice is felled every ten years, 
and yields supports for fruit and ornamental trees, 
bean- and pea-sticks, clothes-props, kindling fuel, &c., 
which are largely in demand for gardens, orchards, and 
laundries around London; while the oaks, which in 
seventy years attain a girth of about five feet, are 
readily sold standing at 1s. 6d. and 2s. a cubic foot, 
according to quality. 

Whilst, however, the work of planting up our waste 
lands must necessarily be chiefly left to private agency, 
the State should bring the Crown forests into a high 
state of productiveness, and render them examples of 
good forest management. Forestry is eminently a prac- 
tical business, and when a landowner wishes to plant, he 
should be able to see the ideal way of dealing with 


different localities on economic principles in our Crown | 


forests. 


This at present is far from being the case. Very | 


large sums of public money were spent in planting up | 


the Crown forests in 1813-25, when there was a fear of 
our running short of timber for the Navy. It is true that 
our Navy now depends on teak and iron, rather than on 
oak and pine; but oak and pine are still valuable com- 
modities, and the present condition of the Crown planta- 
tions, made about seventy-five years ago, is certainly not 
satisiactory, owing to the want of underwood, and the 
excessive nature of the thinnings to which they have 
been subjected. Over an extensive area in the New 
Forest the Scotch pine mosses have been allowed to out- 
grow the oaks they were intended to shelter temporarily. 
The fact is, a forester is wanted at the head of our 
Crown forests, who will see, among other things, that 
they are properly underplanted, and that all blanks are 
restocked ; but in order to do this successfully, the 
rabbits, which now swarm in some of the woods, must be 
kept down. This was not the case twenty years ago; 
but their increase of late has been prodigious, and they 


not only eat every natural seedling which appears, but 
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also threaten the existence of the older trees by barking 
them in the winter. 

It should be noted that the Crown forests are 
managed by the State, and their proceeds go into the 
Treasury, but that the sporting rights in some of them 
are vested inthe Crown. Surely the Royal sportsmen 
might be contented with a moderate number of rabbits, 
and with pheasants, which do no injury to the woods, 
and not require the enormous multiplication of rabbits, 
which no continental prince would suffer in his forests. 

It may be objected that by treating our Crown forests 
for economic forestry, as is the case with the Crown 
woodlands in other European countries, we should intro- 
duce uniformity, and spoil much of their picturesque- 
ness. There are, however, 5000 acres in Epping Forest, 
4000 in Windsor Park, and extensive tracts in the New 
Forest, which might be reserved for the lovers of the 
picturesque, and even then 100,000 acres might be found 
in the Crown forests which could be made into models 
o ijgood forest management, which are at present not 
to be found anywhere in Britain. W. R. FISHER. 


NOTES. 

IT is stated that the Emperor of Austria has just made a 
graceful recognition of the important services which the Geo- 
logical Survey of India has rendered to science, by the presenta- 
tion of gold medals to the two senior members of the Survey, 
Dr. W. King and Mr. C. L. Griesbach. Surely for the 
Emperor of Austria we should read Empress of India. 

THE next annual meeting of the Museums Association is to 
be held in Dublin, beginning on the 26th of June, and lasting 
four days. Dr. Valentine Ball, C.B., F.R.S., is the President- 
elect, and a strong local committee has been formed, with Dr. 
R. F. Scharff and T. H. Longfield as honorary secretaries. 
There will be a reception of the members on Tuesday, June 26, 
at the Zoological Gardens, and on the following Thursday an 
excursion will be made to the Wicklow Mountains. Last year's 
meeting of the Association in London, under the presidency of 
Sir William H. Flower, resulted in the accretion of a consider- 


| able number of new members, and the Association has now 


become a strong and successful body. 

THE sixty-sixth annual meeting of German scientific and 
medical men will be held this year at Vienna, from 24th to 30th 
September. This function is still more all-embracing than the 
British Association, maintaining as it does the true brotherhood 
of natural and physical sciences with the branches of medicine. 
If all accounts be true which we hear of the section work at the 
recent Medical Congress in Rome, the best-meant efforts at 
organisation may sometimes fall short of their mark at a very 
large meeting. But no city knows better than Vienna how to 
entertain and, at the same time, to keep work going on 
smoothly. Active preparations have already been begun for 
the September meeting, and the programme of arrangements 
will be issued in the beginning of July. 

A COMMISSION, nominated by the physical section of the 
Amsterdam Society for the Advancement of Physics and Medi- 
cine, and consisting of Profs. Gunning, van't Hoff, Polak, 
van Deventer, and Lobry de Bruyn, has made arrangements 
for the celebration of the centenary of the death of Lavoisier 
on May 8. Prof. Gunning will deliver a commemorative 
address, and Dr, van Deventer will describe the apparatus of 
the Dutch physicist van Marum, by means of which he has 
repeated the experiments of Lavoisier on combustion. The 
apparatus, constructed like Lavoisier’s, but improved by van 
Marum, are contained in the museum of Teyler’s Society at 
Harlem. Some of the works, portraits, and letters of the French 
investigator will also be exhibited at the coming celebration. 
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AT the end of last week a series of severe earthquake dis- 
turbances passed over Greece, causing great destruction of pro- 
perty and loss of life. A sharp shock was felt at Athens about 
seven o'clock on April 20. It appeared to pass from west to 
east, and lasted for about half a minute. The shock was also 
felt throughout the kingdom, though with less severity in the 
Peloponnesus than in Northern Greece, while Zante and the other 
Ionian Islands appear to have escaped injury. Thebes was al- 
most completely wrecked by the first disturbance, and a second 
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shock, which took place at six o’clock on Saturday morning, | 


completed the destruction. Shocks were also felt at Athens on 
Saturday morning, but no very serious casualties have occurred 
there. The district that has felt the effects of the disturbance 
most severely is that lying between Thebes, Livadia, Atalanti, 
and Chalcis. According to the reports, the intensity of the 
shocks diminished in proportion to the distance from this centre. 
The villages round Atalanti have suffered terribly, Larymni, 
Proskina, Malesina, Martino, and Pelli being left in ruins. In 
the town of Chalcis, also, the earthquake has effected consider- 
able damage. A violent shock was felt there at noon on Sun- 
day, and caused great devastation. There is some uncertainty 
as to the number of persons killed by the effects of the earth- 
quakes. The official estimate gives the number of lives lost as 
about 200, but other reports make it as many as 300. Tremors 
continue to be felt at Athens and other places, but no great 
shock has been reported since that which visited the districts of 
Chalcis and Atalanti on Sunday. 


THE Royal Geographical Society has awarded its gold 
medals for the current session to Captain H. Bower, for his 
remarkable journey across Tibet from west to east, and to M. 
Elisée Reclus, on the completion of his great work on com- 
parative geography, entitled ‘‘ Nouvelle Geographie Uni- 
verselle.” The minor awards were given as follows :—The 
Murchison grant to Captain Joseph Wiggins, for his services in 
opening up the Kara Sea route to Siberia ; the Back grant to 
Captain H. j. Snow, for his surveys of the Kurile Islands ; the 
Gill Memorial to Mr. J. E. Ferguson, a native of Sierra 
Leone, for his elucidation of the geography of the Gold Coast 
interior ; and the Cuthbert Peek grant to Dr. J. W. Gregory, 
in recognition of his journey to Lake Baringo and Mount 
Kenia. The Duke of York has consented to become Honorary 
President of the Society. Dr. H. Mohn (Norway), Mr. 
Frederic Jeppe (Transvaal Republic), and Mr. Justin Winsor 
(United States) were elected honorary corresponding members. 


THE philosophical faculty of the University of Gottingen has 
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French, or English, to the Dean of the Faculty by August 31, 
1896. The awards are to be announced in March 1897. 


THE international character of the Naples Zoological Station 
shows each year increasingly. Great Britain is at present 
represented by Mr. Riches for Cambridge, Dr. Giinther and Mr, 
H. Vernon for Oxford, and Mr. Moore for the British Associa- 
tion. Germany maintains two tables, and keeps them both occu- 
pied. Among those present at Naples now are Prof. His of 
Leipzig, Prof. Ludwig of Bonn, Prof. Ewald of Strasburg, 
Dr. Klaatsch and Baron v. Uexkiill of Heidelberg. Austria- 
Hungary’s three tables are occupied by two physiologists of 
Vienna, Dr. Beer and Dr. Fuchs, and Prof. Klein, botanist, from 
Buda-Pest. The ten Italian tables are occupied all the yearround, 
Russia has sent Dr. Golenkin, Prof. Ognew, and Miss Pere- 
jaslewzewa from Moscow. Switzerland, Holland, and Belgium 
maintain one table each, and Dr. Staehelin (Basel), Dr. Schmidt 
(Utrecht), and Prof. Heymans (Ghent) occupy them, It is said 
that Roumania will join the other nations this spring, taking a 
table and sending Prof. Sihleanu from Bucharest,and that negotia- 
tions are pending with Bulgaria. The contract with Spain will 
probably be renewed this year; indeed, nearly every State in 
Europe—France and the Scandinavian kingdoms excepted—is 
represented at Naples. A striking feature this year is the great 
number of Americans. Some years ago, no relations having 
then been established between the Zoological Station and the 
United States authorities, Major. Alex. H. Davis, of Syracuse, 
New York, instituted a table for his countrymen, but the 


| demand becoming greater, a movement was set on foot among 


American naturalists asking the Smithsonian Institute to take a 
table, while at the same time Prof. Agassiz proposed the like to 
the authorities of Harvard College. The development of interest 
in the work is shown by the fact that not only are these 
tables continuously occupied by Americans, but that Major 
Davis has again stepped forward to take another to meet the 
urgent demand, and that Prof. Dohrn has consented to place 
provisionally one or two others at the disposal of American 
students who wished to work at the Naples Station this year. 


| It is not improbable that, in the near future, California and 


Japan, representing respectively the eastern and western shores 


| of the Pacific, may have their delegates working side by side 


offered two prizes—the first of 3400 marks, and the second of | 


680 marks—for the best investigations of the solubility of mixed 
crystals. At present this question is of especial interest, as 
according to van’t Hoff’s hypothesis a mixed crystal may be 
regarded as a solution in a solid solvent. By an application of 
the thermodynamical equations of Willard Gibbs, Roozeboom 
has also studied the conditions of equilibrium of mixed crystals 
when in contact with their saturated solutions. 
siderations lead to a result which may be stated as follows :—If 
a substance A form a mixed crystal with another substance, 
when the mixed crystal is in contact with its saturated solution, 
the ratio of the concentration of A in the mixed crystal to its 
concentration in the saturated solution should be the same, no 
matter what the absolute value of the concentration may be, 
provided the molecular weight of A in the mixed crystal and in 
the saturated solution is the same. Measurements of the solu- 
bility of mixed crystals will therefore test the validity of the 
above theoretical views, and may lead toa method of estimating 
the molecular weights of substances in the solid state. Com- 
petitors must send in their results, written in German, Latin, 
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These con- | 


in the famous ‘‘ Stazione.” It may then fairly claim to have 
girdled the world with the far-reaching influence of its aims and 
its methods. Of that imitation which ‘*the sincerest 
flattery ” there has been no lack. Other and excellent stations 
have come into being ; others still are projected, all doubtless, in 
varying degree, to serve for purposes of use; but as first 
exemplar, as foremost in equipment, as incomparably richest in 
its intimacy of association with the chief biologists of our time, 
and, above all, in its international comprehensiveness and repre- 
sentation, the Naples «Station is now, and bids fair long to 
remain unchallenged, the universal clearing-house of the 
world’s biological science. 


THE death 
Sorbonne. 


is 


is announced of M. G. Salet, of the Paris 


M. GRIMAUX, Professor of Chemistry at the Ecole Poly- 
technique, has been elected a member of the Paris Academy of 
Sciences, in the place of the late M. Frémy. 


Dr. W. A. TILDEN, F.R.S., Professor of Chemistry in the 
Mason College, Birmingham, has been appointed Dr. T. E. 
Thorpe’s successor at the Royal College of Science. 


Mr. W. Esson, F.R.S., has been appointed Deputy Savilian 
Professor of Geometry at Oxford, the continued illness of Prof. 
Sylvester having rendered him unable to perform the statutory 
duties of his office. 
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THREE research scholarships, each of the value of £250, and 
open only to British subjects, have been instituted by the Grocers’ 
Company ‘‘ as an encouragement to the making of exact re- 
searches into the causes and prevention of important diseases.” 


THE University College of Liverpool has a generous friend 
in Mr. George Holt, who has recently offered £10,000 to the 


NATURE 


605 





A course of five lectures on ‘‘ Geographical Distribution” 


| will be delivered by Mr. F. E. Beddard, F.R.S., in the Lecture 


Council for the endowment of a chair of pathology in the | 


Medical School. The only endowed chair hitherto possessed 
by the school is that of physiology, which was also a gift from 
Mr. Holt. 


THE Chemist and Druggist says that the herbarium of the | 


late Isaac C. Martindale, of Philadelphia, comprising over 
200,000 different plants and ferns gathered from every country 
in the world, and valued at ten thousand dollars, has been pre- 
sented to the Philadelphia College of Pharmacy. The 
herbarium was bought from the heirs of the late proprietor by 
Mr. Howard B. French and Messrs. Smith, Kline, and French 
jointly, and given to the College by these gentlemen. 


Room in the Zoological Society’s Gardens, Regent’s Park, on 
Saturdays at 4 p.m., commencing Saturday, May 19. 


On Thursday, May 3, Prof. Dewar will deliver the first of a 
course of lectures at the Royal Institution, on ‘‘ The Solid and 
Liquid States of Matter” ; on Saturday, May 5, Captain Abney 
delivers the first of the Tyndall Lectures on ‘‘ Colour Vision,” 
and on Tuesday, May 1, Prof. Judd begins a course of lectures 
on ** Rubies.” 


DuRING the present term, Prof. Clifton is lecturing at Oxford 
on the optical properties of crystals ; Messrs. W. W. Fisher 
aud Watts on inorganic and organic chemistry respectively ; 


| Prof. A. H. Green on field geology and applied geology ; Prof. 


Ray Lankester on the Mammalia; Prof. Burdon Sanderson on 


| the special senses; and Prof. Vines continues his advanced course 


THE agricultural correspondent of the Zimes points out that | 


the appointment of an official agrostologist to the Department 
of Agriculture at Washington is an event of exceptional in- 
terest, for it involves a recognition of the primary importance of 
the grasses in the rural economy of the nation. The duties of 
the United States agrostologist will include the identification of 
grasses and the investigation of forage plants, the preparation 
of monographs on grasses, and the cond uct of various inquiries 
into grasses and forage plants. The gentleman who has been 
selected to fill the post is Prof. Frank L. Scribner. He has 
already filled the position of chief of the section of vegetable 
pathology in the Agricultural Department at Washington, and 
has recently been Director of the Tennessee Agricultural 
Experiment Station. 


THE recent operations in Epping Forest have given rise to a 
large amount of correspondence in the daily papers, all the 
writers, with one or two exceptions, being opposed to the 
thinning of the timber and to the other improvements being 
effected by the Conservators. 
of the Corporation of London have so far met the public view 
of their proceedings as to promise that further operations shall 
be suspended till a select committee of experts have gone over 
the ground and reported uponthe matter. Without prejudicing 
the decision of this committee, it may fairly be stated that the 
newspaper correspondents have given a most exaggerated ac- 
count of the number of trees felled. In the meantime, the 
Essex Field Club has convened a meeting for Saturday, April 
28, to examine the districts under discussion, and to give an 
opportunity for the ventilation of the whole question of the 
Forest management. The meeting will be conducted by the 
verderers, Sir T. Fowell Buxton and Mr. E. N. Buxton, Prof. 
Meldola, F.R.S., who as first president of the Club has in these 
columns expressed his views on the question (vol. xxvii. p. 447), 
and Prof. C. Stewart, the President of the Linnean Society. 
Mr. Angus D. Webster, a well-known expert in forest matters, 
who is now manager of woods to the Duke of Bedford, will be 
present at the meeting, and many other authorities are expected 
to take part in the proceedings. 


THE Romanes lecture for 1894 will be delivered by Prof. 
‘Weismann, at the Sheldonian Theatre, Oxford, on Wednesday, 
May 2, at 2.15 p.m, 


Dr. JouN Hopkinson, F.R.S., will deliver the ** James 
Forrest” lecture at the Institution of Civil Engineers, on 
Thursday, May 3, at 8 p.m., his subject being “‘ The Relation 
of Mathematics to Engineering.” 
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in botany. Dr. Tylor lectures on the races of mankind, as 
classified by language, civilisation, and history ; and Mr. H. 
Balfour on the progress in the arts of mankind, particularly as 
illustrated by the Pitt-Rivers collection. Numerous supplemen- 
tary lectures by demonstrators and others are announced in all 
the departments. 


THE programme of the meeting of the Iron and Steel Institute, 
to be held at the Institution of Civil Engineers on May 2 and 3, 
has been issued. Mr. Windsor Richards will preside and 
deliver an address. Prof. J. O. Arnold will read a paper on 
the ** Physical Influence of certain Elements upoa Iron”; Mr. 
William Hawdon will describe a new departure in the con- 
struction of blast furnaces ; and Mr. Jeremiah Head will point 
out the growing importanc: of Scandinavia as a source of 
iron ore supply. Mr. D. Selby-Bigge will discuss the uses of 
electricity in the way of replacing steam and other motors in the 
iron and steel industries. Mr. G. J. Snelus will explain a new 


| French process—a Bessemer process on a small scale. A paper 


The Epping Forest Committee | 


on the relations between the chemical constitution and ultimate 
strength of steel will be read by Mr. W. R. Webster ; and 
Mr. J. E. Stead and Mr. H. K. Bamber will speak, the former 
on the microscopic examination of iron and steel, and the latter 
on the analysis of steel. 


La Nature credits Mr. J. Lancaster, an American orni- 
thologist, with the assertion that he has seen frigate-birds flying 
continuously for seven days. According to his observations, the 
birds do not get fatigued even after staying such a long time in 
the air ; in fact, not only can the frigate-bird maintain itself in 
the air almost without moving its wings, but it can travel with 


| a velocity of 160 kilometres per hour with very little exertion. 


Though the albatross has usually a greater breadth of wing 
than the frigate-bird, it can only sustain itself in the air four or 
five days. 

THE Roman villa at Llantwit-Major has been described, and 
the remains figured, by General Pitt-Rivers. In the Western 
Mail of Monday last, Mr. John Storrie says that he has visited 


| a Roman villa at Ely, near Cardiff, and found that the wall 


plaster is painted with exactly the same patterns as that of 
the villa at Llantwit. There is other evidence that both villas 
were erected by the same workmen. Mr. Storrie also found 


| relics not only of the pre-historic village, but of palzeolithic 
| man, thus indicating that the district examined m,y have been 


a settlement of man continuously from the time of the palzo- 
lithic men of the river gravels, then the marsh dwellers, then 
the Romans, and that it was only deserted when the present 
village of Ely took its rise probably during the early Norman 
period. 


THE fourth trip of H.M.S. Facka/, for physical observations 
in the northern part of the North Sea, takes place next week, 
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completing the quarterly observations for one year undertaken 
by the Fishery Board for Scotland, in association with the re- 
searches simultaneously carried out by Prof. Kriimmel of Kiel, 
and Prof. Pettersson of Stockholm. Mr. H. N. Dickson has 
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| 


had charge of the observations at sea, and will present a com- 
There appear to be various reasons why a rock-basin should be 


prehensive report to the Fishery Board in the course of this 
year. While the trip of August 
those of November 1893 and February 1894 were unfortu- 


1893 was very successful, | 
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for believing that ‘‘ Lake Cayuga, and presumably other of the 
Finger lakes, is situated in a rock-basin with a maximum depth 
of approximately 435 feet. The nature of the proof is that the 
pre-glacial tributaries to this valley are found to be rock-enclosed, 
and that their lowest points are above the present lake surface.” 


constructed with comparative ease in the region discussed. Mr, 


| Tarr finds that the course of the pre-glacial Cayuga was north- 


nate as regards weather, the Yacka/ encountering the full | 


force of the two most violent storms of the winter on these 
occasions, and being thus unable to complete the full programme 
of work. 


IN consequence of the break-down of the proposed expedition 


(under Dr. Stein) to Ellesmere Land, efforts are being made in | 


is made by whalers, or by a special expedition, for the missing 


ward, and probably tributary to a river which drained at least 
one of the great lakes, Ontario. And as the tributaries of 
Cayuga river seem to prove the rock-basin origin of Lake 
Cayuga, it is argued that the Cayuga river tributary to the 
Ontario stream indicates that Lake Ontario is also a rock-basin. 


KIRCHHOFF’s law connecting the absorptive and emissive 


this country and in Sweden to ensure that an adequate search | Powers of substances has been tested for glass by G. B. Rizzo, 


| who has communicated his results to the Accademia di Torino, 


Swedish naturalists, Bjérling and Kalstennius, and the New- | Ais 
| which it is capable of emitting at the same temperature, and 


foundlanders who were in their company. It will be remem- 


bered that the young Swedes set out from St. John’s, in 1892, | 


in a small schooner, the Aipp/e, the wreck of which was dis- 
covered last summer on the Carey Islands. 


The survivors 


intended to make for the Eskimo settlement on Ellesmere Land, | ~ . ; 
| spectroscope in which a bolometer was substituted for the tele- 


where they hoped to be rescued. It is just possible that they 
may survive, and prompt action is needed to make up for the 
time lost in trusting to the intentions of the American expedition. 
Mr. Clements R. Markham has opened a subscription list at 
the Royal Geographical Society, 1, Savile Row, where a con- 
siderable sum has already been received. 


THE expedition of the German Cameroons Government, 
under Baron von Uechtritz, to delimit the Hinterland of the 
Cameroons has, according to a private letter of its scientific 
member, Dr. Passarge, published in Dr. Danckelman’s A/itthei- 
Zungen, had more than a political object. It proceeded up the 
Benue to Yola, and after being well received by the Sultan, 
left for the east, and reached Garua in the autumn of last year, 
where, in company with the French mission, the boundary line 
between French and German territory was settled, and access 
to Lake Chad from the south behind the Cameroons insured to 
the French Congo territory east of the Shari. Dr. Passarge 
has made the most complete geological survey of the Benue 
that has yet been attempted, and his observations throw much 
light on the geology of the Western Sudan generally. 


THE May number of the Geographical ¥ournal announces | 


two new expeditions into Africa of more than ordinary scien- 
tific interest. Dr. Donaldson Smith, an American traveller 
who has already had some experience in Somaliland, is to 
make another effort to force a way from the north coast of 
Somaliland to the Lake Rudolph region. The expedition will 
probably start in May. Mr. R. T. Coryndon, well known as 
a hunter and collector in South Africa, is on his way, vid the 
Cape and Lakes Nyasa and Tanganyika, to the eastern edge 
of the great Congo forest, where he intends to make a per- 
manent camp, from which natural history collecting may be 
carried on for a year or more. Both explorers are trained in 
the use of surveying instruments, and if all goes well, the 
results obtained cannot fail to be of the greatest interest and 
value. 


A SERIES of long, nearly parallel lakes, lying in Central New 
York State, has been investigated by Mr. Ralph S. Tarr (Bu/v. 
Geol. Amer. Pp. 339-356, 1894). Several of 
these lakes, known as Finger lakes, and notably lakes Cayuga 
and Seneca, are extremely long compared with their width. 
With the exception of one or two minute ones, they all drain 
northwards and eventually enter Lake Ontario through the 
Oswego or through the Genesee river. 
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Mr. Tarr gives reasons 


Kirchhoft’s law states that any substance absorbs those rays 


that the emissive and absorptive powers are, under similar con- 
ditions, numerically proportional. The glass tested had been 
coloured blue by means of oxide of cobalt. It was heated toa 
red heat in a Bunsen flame, and placed in front of the slit of a 


scope. The absorptive power was measured by comparing the 
intensity of the continuous spectrum given out by an Auer lamp 
with that of the absorption spectrum due to the glass, and the 
emissive power was determined by noting the effect of the spec- 
trum of the hot glass alone upon the bolometer. The results 
show that while the emissive power decreases nearly uniformly 
between the wave-lengths 685 and 580, the absorptive power 
shows decided maxima in the red, yellow, and green, which 
show no relation whatever to the emissive power. It must 
therefore be concluded that Kirchhoff’s law does not hold good 
for this and similar cases. 


AT a recent meeting of the Accademia dei Lincet, Prof. Ricco 
drew attention to the difference of time between the seismometer 
records of Zante and Catania during the first four months of last 
year, and communica'ed some important conclusions regarding 
the mode of propagation of earthquake shocks between the two 
places. The distance between the stations is 515 km. (320 
miles), and the difference in time between the four earthquake 
shocks originating at Zante ranged from 4 min. 20sec. to 7 min. 
30 sec., and gave a mean velocity of 1439 m. per second. This 
velocity, curiously enough, nearly coincides with the velocity of 
sound in water. This means that the shock was not propagated 
along the bottom of the Ionian Sea—in which case it would have 
travelled with a speed of something between 2000 and 4000 m. 
per second—but was transmitted by the water to Sicily. 
The circumstance that no shock was propagated through the 
ground, Prof. Ricco attributes to the probability that the ground 
to the east of the Etna district is discontinuous and much 
broken up. 


IN a paper communicated to the R. Accademia delle Scienze 
dell’Istituto di Bologna, Prof. Augusto Righi gives a de- 
scription of a very sensitive idiostatic electrometer which he has 
constructed. The essential part of the instrument consists of a thin 
aluminium disc about 9 c.m. in diameter, having a hole 1 c.m. 
in diameter at the centre, and also two sector-shaped windows. 
A light aluminium needle, of the usual shape employed in 
quadrant electrometers, is suspended above this disc by a bifilar 
suspension, and carries a thin platinum wire which dips into a 
vessel containing sulphuric acid. Two metal discs, pierced with 
central holes, are placed one above the needle, and the other 
below the disc with the windows. These two discs are generally 
placed in metallic connection with the conducting case which 
surrounds the instrument, and they form one plate of a con- 
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denser, the other consisting of the middle disc and the needle. 
If a difference of potential exists between these two systems of 
conductors, then the needle will be deflected, the deflection 
being approximately proportional to the square of the difference 
of potential. The sensitiveness of the instrument can be varied 
by altering the distance between the upper and lower discs and 
the middle one, or by placing the lower disc in metallic com- 
munication with the needle and middle disc, instead of having 
it connected with the upper disc. Witha scale at a distance of 
five metres a deflection of one millimetre corresponds to 0°14 
volts. On account of the deflection being proportional to the 
square of the difference of potential the sensitiveness increases 
with the deflection, so that when the instrument is employed in 
measuring a difference of potential of three volts, one milli- 
metre of the scale corresponds to a change of potential of 0°0033 
volts. 


In No. 7 of the pamphlets which the Physical Laboratory of 
the University of Leyden is issuing under the direction of Prof. 
Kamerlingh Onnes, there is an interesting paper by Dr. L. H. 
Siertsema on the magnetic rotatory dispersion of oxygen. In 
most substances the magnetic rotatory dispersion approximately, 
at any rate, follows the law that governs natural rotation, viz. 
that the rotation varies inversely as the square of the wave- 
length. In strongly magnetic bodies, such as solutions of iron 
salts, the dispersion is much greater ; according to Becquerel 
the rotation being proportional to the fourth power of the wave- 
length. Oxygen seems to be an exception, for while Becquere] 
thought he obtained a small dispersion, more recently Kundt 
and Rontyen obtained no dispersion. The arrangement of the 
apparatus employed by the author resembles that used by Kundt 
and Rénigen. The gas under high pressure is enclosed with a 
polariser and analyser in a long tube, and the rotation is obtained 
by fixing one end of the tube and turning the other, so that 
torsion is given tothe tube. The tube lies in a long magnet- 
ising coil containing 3600 turns, and through which a current of 
7° amperes is passed. Some preliminary experiments, made 
with commercial oxygen at a pressure of about 100 atmospheres, 
have shown that, contrary to the result given by Becquerel, 
Verdet’s constant for oxygen decreases regularly with increas- 


ing wave-lengths, and that for violet it is twice as large as 
for red. 


AT a recent meeting of the Kaiserliche Akademie der Wissen 
schaften of Vienna, Prof. Klemencic read a paper on the 
magnetisation of iron and nickel wires by rapid electrical 
oscillations. From the amount of heat developed ina wire of a 
magnetic material traversed by electrical oscillations the author 
calculates, by means of the formula given by Lord Rayleigh 
and Stefen, the value of m« (the permeability). The heat 
developed in the wire under observation was determined by 
means of a thermoelectric couple, and was compared with the 
heat developed in a non-magnetic wire under similar circum- 
Stances. The foilowing are some of the values obtained for him 
Soft iron 118 ; steel wire, soft 106, hard 115; Bessemer steel, 
soft 77, hard 74; nickel 27. These values agree very well with 
those obtained by Lord Rayleigh and Bauer for very feeble 
magnetising forces, The results obtained by these observers 
show that for certain values of the magnetising force the per- 
meability is constant, and that it afterwards rapidly increases. 
Now the results obtained by the author show that over the 
range he is employing uw has a constant value. This fact may 
be explained either by supposing that the magnetising forces 
employed are so small that we are dealing with that part of the 
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| trial magnetism. 


curve where uw is constant, or that, although the magnetising | 


forces are much greater than those to which the former 
Supposition limits us, the magnetisation is unable to follow 
the rapid changes in the magnetising force, so that the magneti- 
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sation never reaches that part of the curve where u is variable 
and has very much greater values. A rough estimation has 
shown that, at least on the surface of the wire and at the com- 
mencement of the oscillations, the magnetising force exceeds 
more than a hundredfold the maximum limit within which wu is 
constant. Thus in these experiments there must exist a time 
lag in the magnetisation which must not be confused with the 
hysteresis. It would also appear that Bauer and Lord Rayleigh’s 
results which refer to longitudinal magnetisation, also apply to 
circular magnetisation. 


THAT it is easy to find microbes in the soil capable of as- 
similating atmospheric nitrogen, if culture media devoid of all 
combined nitrogen are employed, was pointed out by M. 
Winogradsky last summer, and in a recent number of the Comptes 
Rendus an account is given of important progress made by 
him in this most interesting subject. By progressive 
cultivation of a mixture of microbes derived from soil, in a 
nutritive liquid from which all traces of combined nitrogen were 
carefully excluded, Winogradsky reduced the varieties present 
to three bacilli, of which one was finally separated out and dis- 
covered to be endowed with this function of assimilating 
atmospheric nitrogen. This organism is strictly anaérobic, and 
will not grow in either broth or gelatine. It ferments glucose, 
producing butyric, acetic, and carbonic acid, and hydrogen. 
The amount of atmospheric nitrogen assimilated is proportional 
to the quantity of glucose contained in the culture material, and 
which undergoes decomposition in the presence of this bacillus. 
Winogradsky concludes his paper by suggesting that this 
phenomenon of the fixation of atmospheric nitrogen may be due 
to the union within the living protoplasm of the microbial cell, of 
atmospheric nitrogen and nascent hydrogen, resulting in the 
synthesis of ammonia. 


A CATALOGUE of second-hand books, including many rare 
and scarce volumes on scientific matters, has been issued by 
Meszrs. E. George and Son, Booksellers, Whitechapel Road. 


A REPORT upon the work of the City and Guilds of London 
Institute during 1893 has just been issued, and it affords 
satisfactory evidence of the advance of technical education, both 
in London and the provinces, A fact well worth recording is 
that the Salters’ Company have recently offered to found, in 
connection with the Institute, a studentship or fellowship of the 
annual value of £150, to be awarded for the encouragement of 
higher research in chemistry in its relation to manufactures. A 
scheme of regulations for the award and tenure of this student- 
ship is being drawn up, and the Council of the Institute hope 
that the action of the Company may result in increased cultiva- 
tion of original research, and a consequent important advance in 
the application of chemistry to manufacturing industries. The 
report shows that the withdrawal of payment on the results of 
examinations in technology at centres outside the metropolis 
has had little or no effect in diminishing the number of 
candidates presenting themselves. It is pointed out that this is 
partly due to the pecuniary assistance which County Councils 
are now able to give for the furtherance of technical education, 
and partly to the recognised value of the certificates granted by 
the Institute in connection with these examinations. 


WE have received a copy of Luke Howard’s treatise ‘*Oa 
the Modifications of the Clouds” (London, 1803), which has 
been issued by Dr. G. Hellmann as No. 3 of the reprints of 
important and rare works relating to meteorology and terres- 
The first edition of this work is very scarce. 
The paper was first presented to the Askesian Society in the 
winter of 1802-3, and printed in vols. xvi. and xvii. of the 
Philosophical Magazine. It was the first successful attempt at 
cloud nomenclature, and up to the present time has formed the 
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basis of all classifications. Many attempts of improving it have 
from time to time been made, but the problem of obtaining a 
more perfect nomenclature still remains, to a great extent, un- 
solved. When such an accomplished bibliographer as Dr. 
Hellmann undertakes the reproduction of a work, we may be 
sure that he will tell us all that can be known about it, and 
few persons can read his introductory remarks without learn- 
ing something. Comparatively few copies appear to have 
been reprinted from th Philosaphical Magazine, and Dr. 
Hellmann points out tha “e first part of the text was set up 
afresh, as some of the lines do not exactly agree ; also, that 
some small omissions were made in the separate copies of 
1803 which have been added to this new edition. 


second edition was issued without plates; but in 1849 L. Howard | 


appears to have drawn a new set of cloud pictures, and these, 
although not considered to be equal to the first, were included 
in the third edition, published in 1865. Many other details of 
great interest are given by Dr. Hellmann, to which we cannot 
now refer, We may mention that the plates only are actual 
facsimiles, while the type of the text is as nearly as possible 
like that of the original work. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Slow Loris (Nycticebus tardigradus) from 
Malacca, presented by Captain Spalding ; two Sooty Manga- 


beys (Cercocebus fuliginosus, 2 2), an African Civet Cat | 


( Viverra civetta), two Royal Pythons (Python regius) from West 
Africa, presented by the Rev. Canon J. Taylor Smith ; two 
Crested Porcupines (//ystri. cristata) from South Africa, pre- 
sented by Mr. Adrian Vander Byl; a Water Vole (Arvicola 
amp/ibius) British, presented by Colonel L’Estrange ; a Buzzard 
Buteo vulgaris) British, presented by Colonel C. B. Rashleigh ; 
a Raven (Corvus corax) British, presented by Miss P. L. 
Graham ; two Pin-tailed Sand Grouse (Pterocles alchata, $ 2) 
South European, a Black Gallinule (Zimnocorax niger) from 
East Africa, Moorhens (Ga//inula sp. inc.) from 
Madagascar, presented by Mr. H. H. Sharland ; four Swain- 
son’s Francolins (Francolinus swainsont), a Delalande’s Lizard 
(Nucras delalandii), a Rough-keeled Snake (Dasyfeltis scabra) 
from South Africa, presented by Mr. J. E. Matcham ; a Chim- 
panzee (Amthropopithecus troglodytes, 8) from West Africa, a 
Lioness (Fe/is /eo) from India, deposited; a Chimpanzee 
(Anthropopithecus troglodytes, 2) from West Africa, a White- 
backed Trumpeter (Psophia leucoptera), a Short-tailed Parrot 
(Pachynus brachyurus) from the Upper Amazons, a Blackish 
Sternothere (Sternotherus subniger) from Madagascar, pur- 





two 


chased ; two Barbary Wild Sheep (Ovis ¢ragelaphus, 2 2) born | 


in the Gardens. 





OUR ASTRONOMICAL COLUMN. 


“Four New VARIABLE Stars.—Prof. E. C. Pickering 
announces (Astr. Nach. 3225) that four new variable stars 
have been discovered by Mrs. Fleming from the presence of 
bright hydrogen lines in photographs of their spectra taken in 
connection with the Henry Draper Memorial. The first of these 
is a star in the constellation Sculptor, having the co-ordinates 
R.A. oh. 10°4m. Decl. — 32° 36’. The range of variability of 
this star is from magnitude 6°5 or 6°6 to 10’0, and the period 
366 days. The second star is Arg-Oeltz 16121, in Scorpius, its 
exact position being R.A. 16h. 50°3m. Decl. — 30° 26’. The range 
of variability is from 7°3 to 11°6 magnitude, and the period is 
278 days. The star B.D. + 1°°3417, in the constellation 
Ophiuchus (R.A. 17h. 14°5m. Decl. + 1° 37’) is the third of the 
variables discovered, the range in this case being from magni- 
tude 8°5 to 12°5, and the period 348°4 days. The fourth star is 
B.D. + 4°°4250, in the constellation Aquila (R.A. 19h. 46°5m. 
Decl. + 4° 13). Its period is about a year, and at the last 
maximum on August 12, 1893, its photographic magnitude was 
9°5. Ata minimum it becomes fainter than the twelfth magni- 
tude. 
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SPEED OF PERCEPTION OF STARS.—When working at the 
| Etna Observatory during a high wind, Prof. Riccd noticed how 
the pole star and its companion appeared to change their mutual 
distance at every vibration of the telescope. The phenomenon 
was not observed on the following night, which was calm, but 
could be reproduced by shaking the telescope. The pole star 
appeared in every case to move more rapidly than its companion, 
This observation has been communicated to the Societi degli Spet- 
troscopistt Italiani, and connected with Prof. Schaeberle’s inves- 
tigation of the difference of personal equation between bright and 
| faint stars observed in transit. Schaeberle estimated the appa- 
rent retardation of faint stars at 0‘02 sec. per magnitude. Prof. 
Ricco proposes to redetermine this by measurements of stellar 
distances by the micrometer as compared with the transit instru- 
| ment. That the colour may have a determining influence is 
| shown by the fact that when a spectrum is displaced rapidly at 
right angles to its length, the more refrangible portions appear 
to lag behind. 


ELEMENTS AND EPHEMERIS OF GALE’s COMET (4 1894).— 
The following elements and ephemeris are given in a supple- 
ment to Astronomische Nachrichten, No. 3225 :— 


T = 1894 April 13°75 G.M.T. 


324 1 


8 = 206 15 - Mean Eq. 1894'0. 
i= 8715) 
g = 0°9849 
Ephemeris for Greenwich Midnight. 
1894. R.A. P.D. 
April 26 101 38 124 23 
30 115 22 109 31 


The comet is increasing in brightness, and on April 30 it will 
be 6°05 times brighter than at the time of discovery. 


A MISTAKEN CoMETARY DISCOVERY.—From a note by Prof. 
Krueger in Astronomische Nachrichten, No. 3224, it appears 
that the object seen by Mr. Holmes on April 9, and afterwards 
announced as a new comet, is really the nebula No. 6503 in 
the New General Catalogue. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
THE meeting of the Institution of Mechanical Engineers was 
held last week in the theatre of the Institution of Civil 
Engineers, on Thursday and Friday evenings, April 19 and 20. 
The chair was taken by the President, Prof. Alexander B. W. 
Kennedy, F.R.S. Two papers were read at the meeting: the 
first, ‘‘ On the Grafton High Speed Engine,” by Mr. E. W. 
Anderson ; and the second, **On Fluid Pressure Reversing 
Gear,” by Mr. David Joy. The President’s address was, how- 
ever, the chief feature of the meeting, and to this we shall 
mainly confine our report, more especially as it would be diffi- 
cult to give an adequate description of the mechanical devices 
upon which the two papers were founded without somewhat 
| elaborate illustrations. 

After the usual formal proceedings, Prof. Kennedy read his 
address. It had been expected that in consequence of the lead- 
ing part the President has recently taken in the development of 
electrical engineering that the address would deal largely with 
that subject, and in this respect the result proved to be in ac- 
cordance with general expectation. The address pointed out 
that practical electrical problems divided themselves into three 
main sections, in which electrical energy is used, respectively : 
firstly, for lighting; secondly, for power; and thirdly, for physico- 
chemical processes. The third section, which relates to the 
deposition of metals, the reduction of chemical compounds, &c., 
was one in which the President had not had experience, but he 
had no doubt that there was a great future before it. In this 
section he also included the application of electricity to heating, 
and said it was to be hoped that there being so many compe- 
tent workers engaged in the study of this subject, success would 
soon attend their efforts. The commercial problem of produc- 
ing the heat sufficiently cheaply to allow of its general use was 
yet to be overcome. Remembering, however, that something 
like 95 per cent. of all the energy that goes to incandescent 
lamps appears only as heat and not as light, there would seem 
to be an ample opening here for another ‘‘ thermal storage 
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process. The use of electrical energy for power, 7.¢. for trans- | 


formation into mechanical energy, is, the President pointed out, 
a matter which lies obviously in the closest possible communi- 
cation with mechanical engineering. He divided this branch of 


the subject into three sections, namely : (1) Transmission from | 


a distance for whatever purpose ; (2) transmission to a number of | ‘ > h 
Electric transmission of power has, however, this advantage over 


isolated points pretty near together, as the tools in a factory ; 
(3) transmission for the purpose of traction on railways or tram- 
ways. Transmission comes in in every case, because we have 
as yet no electric prime mover analogous to a steam engine. 
With regard to transmission of power from a distance, the 
President said that Prof. Unwin had so fully and ably dealt with 


609 





load for lighting purposes, the plant could be used for powe 
purposes, then electrical energy might be sold at a low price 
This, however, is not possible, the electrical station must be 
prepared for any demand, and in case of fog, for instance, lights 
might be required when the factories were at work ; the plant 
would therefore have to be designed to supply both demands. 


| belts and shafting, that when the machinery is not at work there 


the matter recently, that it was unnecessary for him to go over | 


the same ground again. The question of driving tools in a fac- 
tory by electric motors instead of through counter shafting, is 
one which has recently come to the front. The carrying out of 
such work is obviously purely a matter of mechanical engineer- 
ing. Prof. Kennedy had been at pains to collect information in 
regard to practical work bearing on this subject. In any given 
factory running on the ordinary system there is a large con- 
tinuous waste of power due to the running of the whole shafting, 
no matter how many or how few machines are at work. The 
President gave the following figures as the approximate 
distribution of total work :— 


H.F 

Average useful work ie en se «+ Ivo 

Waste in belts and shafting a = im wa 
Waste in engine friction, the engine being sup- 
posed large enough to give 150 horse-power at 
tools as a maximum (at about 10 per cent. of 

maximum horse-power) .. on n - 20 

145 


On the other hand, if all machines in a similar case were driven 
by separate motors, each having an electrical efficiency of 88 
per cent., and these motors worked from a dynamo having an 


| pulling its load along the line. 


are no losses in the motors ; whereas, whilst shafts are being run 
and belts are at work there is loss through friction. 

Prof. Kennedy, in referring to the @tiving of trains or tram- 
cars by electric power, said that cop* jtions were by no means so 
favourable as were sometimes supposed. The ordinary engine 
exerted about 80 per cent. of the gross indicated horse-power in 
In an electric railway there was 
a somewhat lighter locomotive to be moved, but against this 
advantage, and the fact that a stationary engine can have a 
greater economy than a locomotive, was to be placed the fact 
that only about 35 per cent. of the indicated horse-power is 
available for useful work for pulling a train, the loss of course 
being the number of transformations through which the energy 
has to pass. In reference to this part of the question the following 
figures were given :— 

Per cent. 


Mechanical efficiency of engine... ad << ae 
Efficiency of belt driving, if employed... + 94 
Efficiency of dynamos - ai ee + 90 
Efficiency of line ; a a we << ae 
Efficiency of motors. We ; = ce 
Efficiency of gearing of motors... “i — oa 

Total efficiency ... “a wa. ae 


From this would be deducted the power required for driving 
the locomotive, leaving 35 per cent. for pulling the train. In 


| spite of this great drawback of loss of power, some conditions 


efficiency of 92 per cent. (both of which are high figures for | 


ordinary work at two-thirds of the output), the figures would 
stand as follows :— 
H.P. 


Average useful work _ es sa ... 100 
Waste in motors and dynamo __... os i a 
Waste in leads (say 2 per cent.) ... = ots 2 
Waste in engine friction ... _ se 20 

146 


The two sets of figures it will be seen are practically the 
same, and the President pointed out that the electrical efficiencies 
which he had assumed were not likely to be exceeded. It is 
not, however, the really absolute saving so much as the pro- 
portionate saving which should be considered. It is little use 
to show an engineer that he can make even 20 per cent. saving 


rendered electrical traction absolutely necessary. In the public 
streets there isthe great mechanical difficulty of getting the 
current to the motors on the cars. In America overhead wires 
are used, and in country | laces, the President said, this is pos- 
sibly the best solution of the problem; but in cities he con- 
sidered it to be impossible, and that the introduction of electricity 


| for car driving in this country will still wait for a practical under- 


| ground system to be devised. 


in one item of expenditure, if that item only represents 3 or 4 } 


per cent. of his costs, and if at the same time he has to expend 
a considerable amount of capital in making the change. One 
does not make important and expensive changes, especially 
changes whose results are by no means very certainly predicted 
to bring about an estimated saving of one-half of 1 per cent. to 
I per cent. in one’s total expenditure. There are, however, 


other points to be considered, such as the practical convenience | 
of getting rid of the huge mass of shafting gear and belting | 


which fills up the upper half of many engineers’ shops, and also 
that a properly arranged motor may give a much larger range 
of speed to each tool, than can be readily obtained in the 
ordinary way. On the other hand, the President pointed out 
that the cost of dynamo, leads, and motors is very greatly in 
excess of the cost of shafting in almost every case. 
certain as yet, he said, how the costs of attendance, lubrication, 
renewals and repairs to the electrical plant, compare with the 
similar costs in the case of shafts and belting ; probably, he 
said, on the whole they would be less. 

The difficulty which besets the electrical engineer, of unequal 
demand for energy, was dwelt upon in the address. As is suffi- 
ciently well known, the demand for lighting energy varies 
enormously throughout the twenty-four hours, so that a plant 
which is giving 2500 horse-power for a couple of hours every 
day, will only be giving an average of 350 horse-power for the 
whole week, and not even half this for many hours every day 
and night. If it could be arranged that during the time of light 
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It is hardly | 


| far from four-tenths ot the total of working expenses. 


In the meanwhile, electricity is 
being hard pressed by its rivals, cable and compressed gas, Prof. 
Kennedy thinking the latter far the more formidable. It has 
the advantage of being even more direct than a steam engine, 
and it can be applied to each individual car even more easily 
than an electric motor, and it enables the car to run freely on 
ordinary lines without their reconstruction and without any 
mains either above or below ground. It has had but a short 
trial, but what the President had seen of it made him sanguine 
as to its ultimate possibilities. Prof. Kennedy also referred to 
the Serpollet boiler and engine, which he wondered had not 
been introduced for tram work. The Serpollet machinery takes 
so little space that it might very possibly be put on the car 
itself, but he supposed some difficulty had been found in the 
application ; at any rate, the proposal had not been made, so 
far as he knew. We may mention that a number of road car- 
riages, propelled by the Serpollet boiler and engine, have been 
in use for some time past in Paris. 

The address next dwelt at some length on the questic of 
security in running, in efficiency of regulation, and economy of 
work. In regard to the former the President pointed out the 
necessity of duplication of plant in order to provide against 
breakdown of engines or dynamos, and the difficulty of starting 
boilers with rapidity supposing a sudden call to be made for 
additional steam. In regard to security in connection with 
mains, he referred to Mr. Bailey’s looped main system. In 
speaking upon the question of economy, Prof. Kennedy said 
that in an electric light station the cost of coal averages not 
He did 
not know of any one type of boiler which was better than all 
others under the conditions of an electric light station ; in fact, 
he said there were five or six types equally good. One thing 
which tells very much against the economy of electric light 
stations is that fires must be kept alight and pressures maintained 
in boilers capable of giving eight or ten times the actual out- 
put ; added to this is the extent to which in all stations fuel 
must be expended in getting boilers realy for the heavy load 
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which comes on only once in twenty-four hours. Prof. Kennedy 
found that the total stand-by losses can be reduced in some cases 
to 8 per cent. of the total fuel ; below this he had not yet suc- 
ceeded in going, and he thought it was often considerably more 
than 10 per cent. He was of opinion that the greater waste of 
fuel occurred beyond the boilers, as it is more easy to get a good 
evaporation per pound of coal than a small consumption of water 
per indicated horse-power. Heavy causes of loss are by the 
condensation in steam pipes and by leakage. These are pro- 
bably greater in electric light stations than in most other places, 
because security requires the use of a very elaborate system of 
steam pipes. Uf steam traps Prof. Kennedy has not much that 
is favourable to say ; he refers to them as the ‘* apparatus which 
we call by courtesy steam traps,” and says they require more 
looking after than the whole of the rest of the machinery put 
together. He thought also that sufficient attention is not paid 
to the proper covering of the pipes, including their flanges. He 
thought the use of super-heated steam might be found very 
largely to reduce this particular cause of waste. The cost of 
oil, water, and stores he puts down as averaging about one-fifth 
the cost of coal alone. Discussing the losses between the in- 
dicated horse-power developed and the records of the consumers’ 
metres, the President said that the loss in the engine itself might 
be taken as about Io per vent. of the full power ot the engine, and 
remained very nearly constant at all powers so long as the 
speed was constant. The efficiency of the dynamo at 
full load might be as much as 95 per cent., so that 
the ‘ratio of electrical indicated horse-power of a first-class 
steam-engine and dynamo might be 85 per cent. at full load, 
whilst at half load it would be about 76 per cent, This was 
assuming that the engine drove the dynamo direct, and he con- 
sidered that direct driving with equal running engines was the 
proper method of proceeding. The losses between the dynamo 
terminals and the consumers’ lamps in a low tension system are 
simply losses in the leads ; in a high tension system they cover 
the losses in general, which are much smaller in the leads and in 
the transformers as well. Prof. Kennedy did not consider it 
desirable, however, to enter into a discussion on the respective 
merits of the two systems, but stated that as far as the figures to 
which he had access were concerned, he found that in the case 
of a low tension system where the maximum proportion of loss 
in the feeders is allowed to reach 20 per cent. or thereab»uts, 
the actual average loss of energy throughout the whole year 
amounts to about 10 per cent. ‘his was of course entirely due 
to ohmic resistance of the feeders themselves and of the net- 
work, He had no corresponding figures for the alternating 
current system, but he had reason to believe the total losses both 
in mains and transformers in the high tension system are not less 
than 25 per cent. the energy generated, but he thought it certain 
that this figure will be very considerably reduced in cases where 
banked transformers are employed with low tension distributing 
mains. In any case, however, he hardly thought that it coulda 


be expected that the total losses would ever be so low as with | 


the low tension system. 

In conclusion Prof. Kennedy referred to the ease and accuracy 
with which electrical measurements may be made with con- 
tinuous currents, a fact which he thought had helped very much 
in the extremely rapid progress made during the last few years 
in matters electrical. In the case of the Westminster Electric 
Supply Corporation, the unaccounted for quantity as between 
the energy developed at the dynamo terminals and the readings 
of the metres of consumers has been reduced to 1°8 per cent. 


Unfortunately alternating current measurements are much more | 


difficult and troublesome, and Prof. Kennedy thought that the 
fact had, to a certain exteut, hindered their adopuon, There 
were, however, he considered alternating current watt-metres 
practically free from error due to circuit induction and capable 
of giving results with quite sufficient accuracy under the actual 
conditions of station practice. He believed that very great im- 
provements in the economy of alternating current working will 
date in every case from the time when the station commeuces to 
make accurate determinations of the true energy generated and 
the way in which it has been expended. 

At the conclusion of the address a vote of thanks was proposed 


by Sir Frederick Bramwell, as the Senior Pa:t President, and | 


seconded by Dr. William Anderson, the Junior Past President. 
It was carried by acclamation, and responded to by Prof. 
Kennedy 1n a short speech. 

The next business was the reading of a paper by Mr. Edward 
W. Anderson, of Erith, in which was described the Grafton 


NO. 1278, VOL. 49] 


high speed steam-engine. The design of this novel engine was 
illustrated by many large cartoons hung upon the wall of the 
theatre. As we have said, without the aid of illustrations we 
can only hope to give a general idea of the design of this 
engine. It consists, firstly, of a foundation casting, the engine 
being of the vertical type. Upon this casting is erected a second, 
forming a standard and also a cover for the whole mechanism, 
the engine being of the enclosed type and the crank shaft running 
in an oil bath, upon the system common with single-acting 
engines of this type. The upper casting has a cylinder formed 
in it by means of two louse liners, one placed in from each end 
till the liners nearly meet ; the space thus left between them forms 
the admission port, and, as its width is the circumference of the 
cylinder bore, its length is only required to be very small in 
order to get a large area of opening. Communication with the 
steam pipe is effected through an external annular channel in 
the casting directly surrounding the space between the two 
liners or admission port. At a little distance from the 
steam port the upper liner has a circle of holes drilled 
through it, which holes open into a similar external 
annular channel connected with the exhaust branch. The liners 
are open at both their ends, forming a cylinder, without covers, 
in which two cast-iron pistons reciprocate. The lower of 
these is an ordinary trunk piston and has a connecting-rod 
attached working upon the centre throw of the crank shaft 
below. The upper piston serves both for a piston and 
for a valve. It is essentially a short cylinder having a 
strong diaphragm across the middle of its length, and 
just below the diaphragm a circle of holes is cut through 
the rim of the piston, and these holes communicate, therefore, 
with the space between the two pistons. The diaphragm 
in the upper piston has a hemispherical recess ; this receives 
the steel ball attached to the crosshead. The latter spans the 
cylinder and acts on the two outer throws of the crank shaft by 
means of a return connecting rod attached to each end. The 
advantages claimed for this engine are :—That the waste spaces 
to be filled by steam are reduced to a minimum, as the steam is 
cut off close to the bore of the cylinder, and the long steam 
passages between the cylinder and the slide valve are done away 
with ; the weight of the piston and that of the piston-valve, 
instead of being wholly unbalanced, act in the same line and for 
the most part in opposite directions so as nearly to balance each 
other, the result being that the unbalanced moment is small. 
The valve, instead of having a moving part that isidle as regards 
the transmission of power, performs the same function as an 
ordinary piston in rotating the crank shaft. The friction of the 
valve is also no greater than that of an ordinary piston valve of 
the same dimensions and stroke. The engine described was 
single-acting and non-compound, but the author said there was 
no reason why a combination of engines ranged side by side 
should not be made to work compound if desired. An experi- 
ment carried out on a 12-inch engine, working with an initial 
pressure of 100 lbs. per square inch at 6034 revolutions per 
minute, indicating a mean of 36°77 horse-power, gave a con- 
sumption of 28°2 lbs. of feed water per indicated horse-power 
per hour. 

A discussion followed the reading of the paper. The 
general opinion appeared to be that the invention was one of 
great ingenuity, but no fresh points of importance were brought 
lorward. 

Mr. Joy, in his paper, dealt with the hydraulic reversing gear, 
which he described in his paper read before the recent meeting 
of the Institution of Naval Architects, and which we referred to 
in our report of that meeting in our issue of March 22. 

The summer meeting will be held in Manchester during the 
first week in August. 


WHAT ARE ZOOLOGICAL REGIONS ?' 
THE subject which I now propose to discuss, is th: purport 

and use, and therefore the essential nature, of what are 
termed zoological regions. ‘This seems necessary because, al- 
though such regions have been more or less generally a lopted 
for more than thirty years, there has of late grown up a con- 
ception as to their nature and purport which seems to me to be 


| altogether erroneous, and which, if generally adopted, is calcu- 


1 A paper read at the sooth meeting of the Cambridge Natural Science 
Club, March 12, by Dr. A. R. Wallace, F.R.S. 
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The time has therefore come when this question must be dis- | 
cussed and. if possible, settled, and, in the hope of leading to | 


such a settlement, I propose to point out what seem to me to 
be the essential characteristics of such regions, considering 


them to be established for the purpose of facilitating the study | 
of ‘geographical distribution as one phase of the problem of | 


evolution. 
will first summarise the statements or assumptions which seem 
to me to imply a misconception of the nature and uses of zoo- 
logical regions. These fall under two heads :— 


In order to come at once to the question at issue, I | 


(1) It is asserted that the same regions will not answer to | 


show the distribution of all groups of land animals. 
the classes, or orders, or sometimes even the families, require 
us'to establish different sets of regions—regions which may 
differ both as to their number and their limits—in order to repre- 
sent and study the distribution of such groups. 

(2) As a guide to what constitutes a region, it is laid down 
that areas which have few peculiarities in the higher groups— 
such as families, even though of continental extent, rich and 
varied in genera and species, and having a large number of 
peculiar types, are not of regional status. The criterion of a 
region is said to be the exclusive possession of peculiar groups 
of higher rank than genera; and this without any regard to 
proportionate area, or to the poverty and monotony of the 
fauna as a whole. 


Now the first of these assamptions—that the same set of | 


regions will not serve for the study of the distribution of all 
animals—raises the whole question of the nature and practical 
utility of zoological regions, and is a proposition which the 
chief purpose of this article is to disprove : it must therefore 
be considered in some detail. 


Some of | 


| Phalaropus (Phalaropes) 


In the first place, it implies that the students of any particular | 
group—reptiles, beetles, butterflies, land shells, &c.—should | 


each mark out the globe into regions exhibiting the chief features 
of the distribution of its families, genera, and species, and that 


any other division, arrived at by the study of other groups, will | 


be of little or no use to them. But if this is true, it must be 


carried further ; for not only do the various classes and orders | 


of animals differ considerably in their distribution, but many of 
the tribes and families. To take the case of the mammalia, 
which, for distributional study, has always been treated as a 
whole, how different is the distribution of the Edentata from 
that of the Ungulata. In the former group South America is so 
rich that it is of more importance than all the rest of the globe, 
while in the latter it is so poor that even when joined with 
North America it would hardly equal either of the other con- 
tinental regions in importance. But if we constructed a set of 
regions tO correspond with the distribution of each of these 
orders, we should not bring out the facts more clearly than can 
be done by means of the regions most usually adopted for the 
whole class, while we should lose the advantage of easy com- 
parison with each other, and with the remaining orders of the 
class, as well as with other classesof animals. But comparative 
distribution is the one essential feature of our study, without 
facilities for which the bare facts are uninstructive and of hardly 
any scientific value. 

This point has been very clearly brought out in the case of 
birds, in a work specially devoted to the geographical distribu- 
tion of one family—the plovers. These birds are, as a whole, 
cosmopolitan, somuch so that Mr. Seebohm tells us “‘ they have 
not even a remote connection” with the usually adopted zoo- 
logical regions ; and he adds: ‘‘ These birds only recognise 
three regions—Arctic, Temperate, and Tropical.” 
after describing the distribution of the chief genera during the 
breeding season, he says: ‘* The inevitable conclusion is that 
the Charadriadz do pay considerable attention to the climatic 
or isothermal regions, but appear practically to ignore the 
Sclaterian regions.” 


Again, | 


These very positive statements would lead a reader to con- | 


clude that here, at all events, the regions established by Dr. 
Sclater for birds as a whole are of no use. Yet we find that in 
the great work above referred to—the ‘‘ Geographical Distribu- 
tion of the Charadriade”—Mr. Seebohm rarely uses these 
three climatal regions, but throughout the book gives the distri- 
bution of the species of each genus in terms of the six Sclaterian 
regions. And if we consider the habits of these birds, so many 
of which get their food on sea-shores and tidal estuaries, while 
all of them have great powers of flight, and many of them 
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migrate along the coasts of all the continents, it is really sur- 
prising to find so many of the genera and species which are 
nevertheless strictly limited to certain of the Sclaterian regions, 
Owing, no doubt, to the peculiarities of habit just referred to, 
about half the genera are cosmopolitan, being found in all the 
six regions during some part of the year; but, even of these, 
certain groups of species are ofien confined to one or two 
regions. 

When we turn to the non-cosmopolitan genera, however, we 
find some very instructive facts, which well serve to illustrate 
my main contention as to the sufficiency of one set of regions, 
The following table gives the distribution of these genera, taken 
from Mr. Seebohm’s volume :— 


/Edicnemus (Stone Curlews) 
Lobivanellus (Wattled Lap- 
wings) be, il, eae hi 


All regions except the Nearctic. 


All regions except the Nearctic 
and Neotropical. 

All regions except the Nearctic 
and Australian. 

Palzarctic, Oriental, and Ethi- 
opian regions. 

All regions except the Nearctic 
and Neotropical. 


Vanellus (Lapwings) 
Cursorius (Coursers) 
Glareola (Pratincoles) ... 


Ibidorhynchus ([bis-billed 
Oyster-catcher) ... ... ... | Palaearctic only. 

Palearctic and Nearctic, mi- 
grating or straggling into most 
of the other regions. 

All regions except the Ethi- 
opian. 


Limosa (Godwits) ... 


Ereunetes (Snipe-billed Sand- 


pipers) ses tes nee eee | Paleearctic and Nearctic. 
Phegornis (Short-winged 
Sandpipers) Australian and Neotropical 


Rhynchzea (Painted Snipes)... The four Tropical regions. 


Now we have here to notice two points : 

(1) That in most of these genera not only are they absent 
from one or more of the Sclaterian regions and present in 
others, but in the regions where they do occur they are usually 
widely dispersed, thus showing that their range is defined and 
limited by the very same barriers which so well mark out the 
general range of land birds. 

(2) We also find that the use of the old-established and 
widely accepted six regions of Dr. Sclater, enables us very 
clearly and concisely to describe or to tabulate the comparative 
distribution of the genera and species of this great family of 
wading birds, which have been thought to be such erratic 
wanderers that the author of a work devoted to them declares 
that—‘‘the zoological regions of Sclater have nothing what- 
ever to do” with them. 

Now this case of the plovers is perhaps as strong as any that 
can be brought to prove that different groups require different 
sets of regions; and it at once brings us to the question at issue, 
which is, whether anything would be gained by establishing a 
set of Charadriine regions. The climatic regions—which Mr. 
Seebohm suggests as more natural in this case—would not 
bring out such facts as the absence of AZdicnemus from the 
Nearctic and of Limosa from the Ethiopian regions ; the limita- 
tion of Glareola to the eastern hemisphere, and of Phegornis to 
the Australian and Neotropical regions, unless the Sclaterian 
regions were also used as sub-regions—thus introducing com- 
plication in place of simplicity, and gaining, so far as 1 can see, 
no advantage whatever. 

But further, if the plovers are to have their own regions and 
sub-regions, there are probably 50 or 100 of the orders and 
families of the animal kingdom which would equally require to 
be so treated; and as in all these cases the new regions must 
have separate names, it is quite clear that by far the larger part 
of them would remain for ever unknown, except to their 
inventors. 

A little consideration will, I think, convince us that this plan, 
of practically unlimited distinct sets of regions, would be a posi- 
tive hindrance to any intelligent study of the distribution of 
animals, a study which derives its chief interest and importance 
from its relation to the theory of organic evolution, and which 
must therefore include the comparative distribution of the 
various classes, orders, and minor groups. But how will it be 
possible to make the necessary comparison if the distribution of 
the groups to be compared is given in terms of as many distinct 
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sets of regions all differing in their names and in their bound- 
aries? It would be like comparing the structures of different 
animals as described in the works of a number of anatomists 
each of whom had a different classification and a different set of 
technical terms, so that before a single comparison could be 
made the terms used in one description would have to be trans- 
jated into the terms used in the other. In the study of geo- 
graphical distribution, should this system prevail, the student 
would find it necessary to adopt some one set of regions for his 
own use, and then endeavour to translate the facts given by 
each specialist into terms of that set before he could obtain any 
clear conception or accurate knowledge of their comparative 
distribution. 

An idea seems to be prevalent among biologists that there is 
some /aw of distribution, that may differ for different groups, 
and that may require different regions to exhibit it or to conform 
to it. This, however, is a mere supposition ; but, if it isa correct 
one, we shall certainly not be likely to disciver the ‘‘law” by 
recording the facts of distribution in such a way as to render a 
comparative study of them as difficult as possible. Laws of dis- 
tribution can only be arrived at by comparative study of the 
different groups of animals, and for this study we require a 
common system of regions and a common nomenclature. 

It appears to me, however, that the ‘‘law,” or at all events 
the general principles on which the diversities of distribution 
among land animals depend, is already fairly well understood. 
What we require is to be able to work out the details in the 
different groups, and thus explain certain difficulties or anomalies. 
To detect anomalies it is essential to compare the distribution 
of the different groups by means of acommon system of regions. 
If we construct regions to fit each group, the student of each 
separate group will be apt to forget that it presents any anomalies 
which require explanation 

Before leaving this part of the subject it may be well to give 
a short account of the reasons which led to the original es- 
tablishment of the six Sclaterian regions for the purpose of 
facilitating the study of the geographical distribution of animals : 
in order to show that they are not arbitrary divisions, but 
are founded on a large body of observations. It is evident, in the 
first place, that many of the ordinary divisions of the geographer 
serve well to define the areas characterised by special groups of 
animals or plants. The South European, the Malayan, the 
Brazilian, or the South African faunas and floras, are constantly 
referred to, because those districts are really characterised by 
distinet assemblages of animals and plants, and this un- 
doubtedly depends partly on their possessing peculiarities of 
climate resulting in peculiarities of vegetation—as forest, prairie, 
desert, or woodland ; partly in their being limited by more or 
less effective barriers, climatic or geographical ; and partly on 
their past geological history and on the more recent changes of 
physical geography they have undergone. But such areas as 
these are too small and too numerous to enable us to express 
the broader features of the distribution of animals, and the 
larger or primary geographical divisions—which were those 
used by the older naturalists—are often unsuitable and mis- 
leading, because they are of coincident in their boundaries 
with those more permanent natural barriers which have mainly 
determined the zoological specialities of different parts of the 
globe. Yet some of the divisions of the geographer are such 
well-defined and ancient areas that they o nearly coincide with 
characteristic assemblages of animals ; and thus the geogra- 
phical units, Europe, Asia, Africa, North America, South 
America, and Australia, can be easily modified into six zoo- 
logical regions, which do represent with considerable accuracy 
the broad features of animal distribution. These modifications 
may be briefly enumerated in order to show how the limits of 
the regions have been arrived at. 

Beginning with Europe, we see at once that it is zoologically 
homogeneous, since a large proportion of the species and all the 
larger genera range over the whole of it. But the same genera, 
in the case of the higher animals, at all events, prevail in North 
Africa, mingled only with a few desert types, and we therefore, 
for zoological purposes, add this area to Europe. It is interest- 
ing to note that we have a clear explanation of this identity, 
in the proofs that quite recently — that is, during the 
Pleistocene period—Europe and North Africa were connected 
both at Gibraltar, and from Sicily and Malta to 
Tripoli, as indicated both by submarine banks which 
still unite them, and by the fossil hippopotami and elepbants of 
the Maltese, Sicilian, and Gibraltan caverns. But further, if 
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we go eastward from Europe into Siberia and Central Asia, we 
find the same genera and many of the same species of mam- 
mals and birds ranging all the way to the shores of the Pacific, 
To such an extent is this the case that about fifty-six species of 
British passerine birds range to Central and North-East Asia, 
while no less than fifty-three species (or representative sub- 
species) of land-birds are common to Great Britain and Japan. 
Europe and North Asia are therefore parts of one zoological 
region, the reason being that there is not, nor has been in 
recent geological times, any effective barrier between them, 
while in climate they are sufficiently alike. 

Here, then, we have roughly marked out our first great zoo- 
logical region—the Palzearctic, or northern old-world region. 
Southward its limits are undefined, and where there are no 
well-marked barriers, such as the Himalayas or the desert, 
there will always be a greater or,less width of border-land 
between two conterminous regions. 

Now this Palearctic region is, fortunately, the only one that 
differs very largely from the ordinary geographical quarters or 
divisions of the globe. For when we go to Africa we find 
that, leaving out the northern portion, which we have seen to 
be essentially European, the remainder constitutes a very dis- 
tinct and compact area zoologically—the land of giraffes, 
zebras, hippopotami, baboons, and antelopes—which has been 
termed the Ethiopian region. Then we have southern or 
tropical Asia, together with the larger Malay Islands, which 
we know must recently have formed a part of it, constituting 
the Indian or Oriental region, and corresponding almost ex- 
actly with tropical Asia. Then we come to Australia, which 
forms the nucleus of another well-marked region, including with 
it, however, most of the Pacific Islands, with New Guinea and the 
Moluccas. Turning now tothe western hemisphere, we have 
South America and North America, which, with slight modifi- 
cations, form two well-defined regions—the Neotropical, includ- 
ing all South America with the tropical portion of North 
America and the West Indian Islands; the Nearctic, com- 
prising the remainder of North America. 

Now, I do not think that any one has denied that these are 
truly natural divisions of the earth from a broad zoological point 
of view. ‘The controversy respecting them has turned wholly 
on whether they are of equal rank. This point, however, will be 
referred to later on. We are now dealing with the question of 
the need of other modes of dividing the earth’s surface in order 
to exhibit and to study the distribution of certain groups of 
animals. I have already urged that to do so would defeat the 
very object aimed at, and render the study of geographical dis- 
tribution very much more difficult. I have shown how readily 
the Sclaterian regions enable us to describe or tabulate the dis- 
tribution even of a group which has been said to ‘‘pay no 
attention to them whatever”’ ; and I have now just pointed out 
that these six regions are, admittedly, natural, which can only 
be because during the more recent geological periods they have 
formed single more or less continuous areas, while separated 
either by geographical, climatal, or biological barriers from the 
adjacent areas. 

Now the only real interest of the study of geographical dis- 
tribution lies in its giving us a clue to the causes which have 
brought about the very divergent and often conflicting distribu- 
tion of the various species, genera and higher groups, and by 
thus being able to explain most of the anomalies of distribution. 
These causes we can trace, in many cases, either to geogra- 
phical or climatal changes in the past, which temporarily 
removed the barriers that now exist or interposed others that 
are now absent ; or, on the other hand, to the recent extinction 
of groups in certain regions where they formerly abounded ; or, 
again, to the very different powers of dispersal possessed by 
different organisms, which enable some groups to spread easily 
where others are stopped by an insurmountable barrier. Now 
it is usually this last phenomenon, of varying powers of dispersal, 
that has led the students of certain groups to urge that the old- 
established regions do not serve their purpose. But when a 
group can more or less easily traverse the barrier between two 
regions, however permanent that barrier may be, the fact 
enables us to explain the exceptional distribution of that 
group, but it does not render the established regions less 
natural, or require a fresh set of regions, which would certainly 
not be natural in any broad sense, to explain them. 

Again, it will usually, perhaps always, be found that even in 
the groups appealed to as requiring a new set of regions, a por- 
tion of the species, and even of the genera, are limited to the 
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older regions. I have already shown that this is the case with 
the almost cosmopolitan plovers, and it also occurs in another 
instance where it has been very strongly urged that the Sclaterian 
regions will not apply. I allude to the distribution of insects in 
the Oriental and Australian portions of the Malay Archipelago. 
Here, in the case of birds and mammals, there 1s a most abrupt 
and striking change on passing from Borneo and Java to the 
Moluccas and New Guinea; but in insects this is not con- 
spicuously the case, and it has been said that the whole Archi- 
pelago, from Sumatra to New Guinea, and even to the Sclomon 
Islands, is characterised by one uniform insect-fauna. This, 
however, is by no means a correct statement. There are un- 
doubtedly many genera common to the whole Archipelago, as 
might be expected from the great similarity of climate and the 
uniformly forest-clad nature of the islands, together with the 
power of crossing narrow seas possessed by all winged insects. 
Yet, both among butterflies and beetles, especially the latter, 
there are a considerable number of genera confined respectively 
to the Indo-Malayan and Austro- Malayan divisions of the Archi- 
pelago, giving tothe fauna of each a characteristic facies. 

Now if we adopt for insects, as has been proposed, a single 
Malayan regionincluding the whole of the Archipelago, we should 
be apt to lose sight of the two distinct elements it contains, the 
one due to an ancestral diversity corresponding to that which still 
exists in all the higher animals, the other dependent on a com- 
paratively recent process of intermigration between the two 
portions of what are fundamentally distinct insect faunas ; while 
it is not clear what corresponding advantage would be obtained 
by the student of geographical distribution. 

From the point of view I have now endeavoured to set forth, 
we may, I think, draw the conclusion that the six Sclaterian 
regions are natural zoological divisions, because they are 
separated by barriers of considerable antiquity and permanence, 
which have led to their being characterised each by well-marked 
assemblages of the higher animals. Further, when groups of 
organisms which from their exceptional powers of dispersal, or 
from any other cause, have been able to extend themselves 
beyond these barriers, that is no reason whatever for establish- 
ing new regions—which would of be marked out by equally 
important barriers—since the divergencies in the distribution of 
the various classes or orders, as exhibited by means of a common 
series of regions, is one of those interesting problems of dis- 
tribution which can only be solved by comparative study. Not 
only, therefore, is one set of regions all that is required to ex- 
hibit the distribution of the various terrestrial organisms ; but, 
for all purposes of comparative study it is immeasurably 
superior to the establishment of numerous sets of special regions, 
constructed so as to accord with the distribution of special 
animal groups. 


We now come to the second objection—the supposed in- 
equality of the six Sclaterian regions. Some of them are said 
to be really only sub-regions, while others are said to be so diverse 
as to be rendered more equal if divided into two regions. 

This question of equality is decided almost exclusively by 
one characteristic, and one that seems to me to be not the most 
important for the purpose we have in view. This character is 
the possession of peculiar groups of the rank of family or 
order, taking no account either of the richness and variety of 
life-development, or of the geographical extent of the area in 
question. From this point of view Australia is sometimes said 
to be equal to all the rest of the world, both on account of its 
rich development of the marsupial order, but especially because 
in the duck-bill and spiny ant-eater it possesses a distinct sub- 
class of mammals. From another point of view, however, 
Australia, Africa, and South America are united in one primary 
region, because they alone possess one of the sub-classes of 
birds—the Ratite. 

New Zealand and Madagascar have each been proposed as 
regions, the first on account of its Apteryx and moas, with its 
isolated lizard-like Hatteria ; the second for its peculiar families 
of Lemurs and Insectivora, and equally peculiar families and 
genera of birds. In contrast with these, we have the proposal 
to unite the rich and extensive Palzearctic and Nearctic regions 
to form one region only, because they do not possess a sufficient 
number of peculiar families and genera of mammals and 
birds, although the new region thus constituted is perhaps 


ia times as rich as New Zealand in varied forms of 
ife. 
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Those who adopt these views appear to me to attach a very 
exaggerated importance to the possession by a limited area of 
some remnant of an otherwise extinct group, which has been 
preserved owing to its long-continued isolation in a district 
where it has been secure from the competition of higher forms— 
almost always, therefore, in an island. Such survivals are ex- 
ceedingly interesting ; but I cannot see what they have to do 
with the division of the whole land-area of the globe into 
zoological regions, whose sole purport and use is to facilitate 
the study of the geographical distribution of all lanuw 
animals, 

The conception of zoological regions expressed in the views 
I am now combating seems to me to be altogether erroneous, 
and to lead to results which are neither useful nor instructive, 
and far less natural than that which takes account of a variety of 
characters as the best guides to an approximate equality. I 
urge, therefore, that zoological regions, to be at once natural and 
useful in the highest degree, must be founded on a combination 
of essential features, as follows :— 

(1) They should be founded upon, and approximate to, the 
great primary geographical divisions of the earth, which there is 
reason to believe have been permanent during considerable 
geological periods. 

(2) They should be rich and varied in a// the main types of 
animal life. 

(3) They should possess great individuality; whether ex- 
hibited by the ossession of numerous peculiar species, genera, 
or families, or by the entire adsence of genera or families 
which are abundant and widespread in some of the adjacent 
regions. 

Tested by these conditions the six Sclaterian regions seem 


| all that can be desired—subject of course to modification in de- 


tails. If we make some allowance for the inevitable poverty 
of the temperate as compared with the tropical regions—due 
both to present and to past conditions of climate—they present a 
greater amount of equality than might be expected. The Neo- 
tropical region is somewhat the richest —very much the richest 
in birds and insects—and this may be traced to its possessing so 
enormous an area of tropical forest-clad land, together with the 
greatest of the mountain ranges situated wholly within the 
tropics—the Andes, and two other isolated mountain groups of 
great extent and antiquity in Brazil and Guiana; while the Ne- 
arctic is the poorest—due perhaps to its rather limited area, its 
large extent of arid lands, but more especially to its extreme 
climate, a severe winter prevailing to considerably south of the 
parallel of 40° N. Latitude. 

The subdivisions of the primary regions is far less important ; 
and with the same facts before them, naturalists arrive at dif- 
ferent conclusions. 1 would suggest, therefore, that for the pre- 
sent, at all events, no definite named subdivisions should be 
attempted, but that the continental portion of each region be 
subdivided by the use of the terms north, south, east, west, and 
central, with their combinations where required. By the use of 
these terms the range of a genus or species within the regions may 
be defined with sufficient accuracy, and in a manner at once 
intelligible to every student. 


The conclusions to which this discussion has led us may now 
be briefly summarised as follows : Zoological regiuns are those 
primary divisions of the earth’s surface of approximately conti- 
nental extent, which are characterised by distinct assemblages of 
animal types. Though strictly naturai, in the sense already 
pointed out, they have no absolute character as equal inde- 
pendent existences, since they may have been different in past 
ages, but are more or less conventional, being established 
solely for the purpose of facilitating the study of the existing 
geographical distribution of animals in its bearing on the theory 
of evolution, There is thus, in my opinion, no question of who 
is right and who is wrong in the naming and grouping of these 
regions, or of determining what are the ¢rue primary regions. 
All proposed regions are, from some points of view, natural, 
but the whole question of their grouping and nomenclature is 
one of convenience and of utility in relation to the object 
aimed at. 

It is because I think that the future progress of a branch of 
biological study in which I take great interest will depend on 
our arriving at some uniformity of view as to this question of 
zoological regions, that I have devoted so much space to its 
discussion. 
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FURTHER LIGHT UPON THE NATURE OF 
THE BENZENE NUCLEUS. 


AN important memoir, containing an admirable compendium | 
of the data now accumulated bearing upon the much-dis- | 


cussed question of the nature of the fundamental hydrocarbon 
of the aromatic compounds, together with the results of new 
spectrometric observations of great value, is contributed to the 
current issue of the fournal fiir praktische Chemie, by Prof. J. 
W. Briibl, of Heidelberg. ‘he main question now at issue is 
whether benzene is best represented by the well-known structural 
formula of Kekulé, 

H 

C 


/ 


HC CH 


| 
HC CH 
~~ 
C 


H 


in which the carbon atoms are linked together by alternate 
double and single linkages, or by a formula in which there are 
no double linkages, and each carbon atom is attached to three 
others, the three extra linkages being diagonal, 


H 
Cc 
\e 
HC . Zou 
HCY | >CH 
‘ 
C 
H 
a view which has latterly received some support at the hands of 
Prof. von Baeyer. A full discussion of the valuable experi- 
mental work of the latter chemist is given, together with the 
thermochemical work of Thomsen, Dieffenbach, Horstmann 
and Stohmann. 

Prof. Briihl has recently determined the specific gravities and 
optical constants of the three compounds benzene dihydride C,H,g, 
benzene tetrahydride C,H,,, and benzene hexahydride C,H), the 
two former of which were prepared some time ago by Prof. von 
Bae yer, together with those of hexylene. There have now been fully 
investigated as regards the spectrometric constants eight com- 
pounds which are so closely related as to enable most important 
deductions to be derived from their comparison. These com- 
pounds are: benzene itself C;Hy, benzene dihydride C,Hg, 
benzene tetrahydride C,H,,, benzene hexahydride C,H), hex- 
ane C,H,,, hexylene C,H,,, diallyl C,H, ), and dipropargyl 
C,H, The second, third, and fourth are the graduated pro- 
ducts of the addition of hydrogen to benzene, two atoms at a 
time ; the fifth, hexane, is the open chain six carbon paraffin, 
hexylene the six carbon olefine with one double linkage, diallyl 
the six carbon fatty compound containing two double linkages, 
and dipropargyl the six carbon compound containing two acety- 
lene triple linkages. 

Upon comparing the specific gravities at 20° of these eight 
compounds it is observed that the density steadily decreases 
from benzene to benzene hexahydride; there is then a sudden 
large fall upon the disruption of the ring and formation of the 
open chain compound hexane. The density then slightly in- 
creases through hexylene and diallyl, and again a sudden break 
of continuity, a large rise, occurs upon the passage to the 
acetylene derivative dipropargyl. Still more striking are the 
changes exhibited by the molecular volumes. There is an ex- 
ceptionally large rise of twenty-three units between benzene 
hexahydride and hexane, and a similar large decrease between 
diallyl and dipropargyl. Passing tothe molecular refraction, it 
is observed that upon the graduated addition of hydrogen to 
benzene, this constant becomes gradually larger as far as the 
hexahydride, then there is a great leap upon the breaking of the 
ring and production of hexane. Similarly as the hydrogen is 
again removed step by step a continuous decrease occurs until 
diallyl is reached, when upon removal of 2H, and formation of 
dipropargyl, the two ethylene groups being changed into 
acetylene radicles, the molecular refraction falls precipitately. 

The whole of these physical properties thus exhibit a 
break of continuity on passing from benzene hexahydride 
to hexane, that is upon the opening of the ring into a straight 
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| chain, and also when the ethylene derivatives are converted into 
| 


derivatives of acetylene. Moreover, ifthe isomers among these 
eight compounds are compared, benzene with dipropargyl, 
benzene tetrahydride with diallyl, and benzene hexahydride 
with hexylene, it is found that the physical constants differ ve 
materially. From these considerations Prof. Briihl concludes 
that the Kekulé structural formula is most in accordance with 
the facts. 

In addition to the above new observations, the spectrometric 
constants of the ethyl ester of phthalic acid have been deter- 
mined. Prof. von Baeyer considered that he had proved that 
phthalic acid cannot be constituted according to Kekule’s con- 
ception of the aromatic nucleus, but that a nucleus with three 
diagonal single linkages must be present. Upon comparing, 
however, the observed molecular refraction and dispersion of the 
ethyl ester with the values for these constants calculated upon 
the assumptions of the two hypotheses, they are found to corre- 
spond closely with those demanded by the Kekulé structural 
formula, and are very far removed from those calculated upon 
the basis of three diagonal linkages. 

Prof. Briihl considers it to be well founded that in benzene 
tetrahydride and in hexylene there is one ethylenic double link- 


, age, and that in benzene dihydride and in diallyl there are two 


such linkages. Now the continuity in the entire physical pro- 
perties as hydrogen is removed step by step from hexane to 
diallyl on the one hand, and from benzene hexahydride to benzene 
itself upon the other, points conclusively to a continuity in the 
nature of the alteration of the constitution in both series. Benzene 
must therefore, according to Prof. Briihl, likewise contaia 
ethylenic double linkages, three in number, if benzene dihydride 
contains two such linkages and the tetrahydride one. The view 
that three effective diagonal linkages, or, as has recently been 
surmised by certain chemists, three central potential linkages, 
can bring about in benzene the same physical action as three 
ethylenic bonds, appears to Prof, Briihl to be out of the question. 
He shows, moreover, that the values for the whole of the eight 
substances agree most remarkably with the numbers calculated 
upon the basis of the Kekulé formula, and further, that the 
thermodynamical data all point to the same conclusion. 

The relation of the atoms to one another in the benzene 
nucleus is not, however, ideally expressed by Kekule’s struc- 
tural formula. This can only be achieved by a spacial repre- 
sentation. The happiest conception of the spacial configuration 
of benzene, according to Prof. Brihl, is that of Sachse. This 
model is constructed by taking a cardboard octahedron, removing 
two parallel sides, and upon each of the six remaining ones 
placing a regular tetrahedron. The six tetrahedra represent 
the six carbon atoms, and the hydrogen atoms are supposed to 
be attached aithe six apices. The six carbon atoms then lie in 
two parallel planes, as do likewise the six hydrogen atoms. 
The properties of such an arrangement would be such as accord 
with the observed facts. The gradual addition of hydrogen 
would cause a regular and continuous movement of the tetra- 
hedra, corresponding with the observed continuity in physical 
properties. The best representation of this model in one plane 
is the structural formula of Kekule. 

A. E. TuTTon. 


THE FACE OF THE EARTH.' 

AT the present time we all acknowledge the value of the 
“ accepted classification of the relief-forms of the earth’s 
surface in continents and islands, mountain chains, plateaus, 
plains, &c. ; into ocean-basins, seas, lakes, and the like. But 
few of us ask ourselves the very natural questions, ‘‘ What Is 
the fundamental unit among all these morphological individuals, 
great and small ? Is there any surface unit existent among them 
which, like the species of the biologist, once identified, will not 
only be found to group its individuals rank over rank into the 
genera, the families, the orders, and the kingdoms of the surface 
world; but the study of whose life-history and necessary 
interactions with its fellow-species will eventually afford us 
some clue to the relationships and the natural classification of 
the whole?” 

This aspect of the subject perhaps excepted, there is probably 
no theory possible upon the matter of the grouping of the forms 
of the earth’s surface which has not, either asa whole or in part, 


1A  aper read by Prof. Chas. Lapworth, F.R.S., at the Royal 


Geographical Society, on April 23. 





> 








eS 


or ¢ Ve 


the 
th’s 
AUS, 
But 
t is 
als, 
nem 
not 
the 
face 
sary 


n of 


ably 
yrms 
part, 


Royal 











Apri 26, 1894] 





been already suggested by one investigator or another. In the 
speculative pirts of the subject, the names of Werner, Hatton, 
De Beaumont, Humboldt, Guyot, Lyell, and Peschel stand 
conspicuous amongst past investigators ; and, among those of 
the present day, Le Conte, Dana, Crosby, Dutton, and Gilbert 
in America; Heim, Suess, Penck, and Reyer in Germany ; 
Réclus, De Lapparent, and Bertrand in France ; and the Geikies, 
Wallace, Murray, Fisher, Reade, and Mill in Britain. 

Turning first to the general disposition of the recognisable 
parts of the terraqueous surface of the globe, the author passed 
in review a few of the fundamental facts and conclusions worked 
out by students of the subject, ani showed that it had long since 
been acknowledged that between all the grander forms of the 
earth’s surface there existed a curious correspondence of shape 
and of size, combined with a mysterious contrast of geographical 
arrangements or disposition. Next it was discovered that among 
the minor elements of surface form, the study of geographical 
homologies showed us that all the recognisable forms of a higher 
order discernible up»n the earth’s surface are made up of a 
kind of rhythmic repetition of forms of a lower order possessing 
in miniature the characteristics of the major forms. These conclu- 
sions had been practically arrived at by the students of the 
relief of the globe previous to the recent discoveries of the 
Challenger and other exploring expeditions, but the result of 
these deep-sea researches were so strange ard so unexpected as 
almost to dwarf, for the time, these earlier ideas into insigni- 
ficance. 

Deep-sea researches showed that former ideas of the 
similarity of size and form between the surfaces of the land and 
water areas as such must be relinquished. For the mean height 
of the land was found to be only one-sixth of the mean depth of 
the ocean ; and the entire volume of the solid lands above the 
level of the sea was discovered to be only one-fourteenth of the 
volume of the ocean waters below that level. Further, what 
was far more startling and far more important, it was found that 
the shore-lines of the visible continents by no means mark 
the true edges of the great ocean-basins ; the dry lands were 
ascertained to be merely the undrowned portions of one universal 
continental plateau, the surface of which sinks at first very gently 
from the shore-line through a shallow water area many miles 
across, and then plunges rapidly downwards in a sudden slope 
to the true or abyssal floor of the ocean. This spreads out as 
a broad undulating plain some twelve thousand feet and more 
below the sea-level, and descends even still deeper locally in 
magnificent lake-like hollows to depths of from twenty thousand 
to thirty thousand feet. These results gave us for the first time 
a map of the forms of a region of the earth’s surface at least 
twice as large as that of the whole of the dry lands united 
together. Nothing so important, from a geographical point of 
view, has been accomplished since the days of Columbus. It is 
the discovery of a new world. But inthis new world it is plain 
that if the deductions of the earlier students of the earth’s sur- 
face are of any value whatever, they must prove to be equally 
natural and inevitable. 

Leaving the discussion of these deep-sea discoveries for a 
while, the author next summarised the fundamental conclusions 
arrived at by the geologist. The geologist has discovered that 
in all dry lands of the earth which he has hitherto investigated 
in detail, the local surface of the country is composed of the 
outcropping edges of solid rock-sheets known as the ‘‘ geological 
formations.” These formations show distinctly, by their com- 
position and by the relics of marine life which they contain, 
that they were originally laid down as layers of gravel, sand, 
and mud upon the floor of the sea. In other words, the surface 
of every geological formation must have constituted, at the date 
when ic was deposited, an integral portion of the submarine 
relief of the earth’s surface of its time. But while it is clear 
that these formations were laid down bel »w the sea-level and in 
an approximately horizontal position, they are now found, 
wherever we can examine them upon the dry lands, usually far 
above that sea-level ; and, instead of being horizontal, the sur- 
face of each formation is now found to be typically warped into 


great undulations like the surface of a folded cloth, or that of a | 


rolling sea, 

The undulations or wave-like forms of the surfaces of the 
geological formations are of all degrees of importance, the 
smaller waves riding on the backs of the larger ones, like 
ripples on the backs of the sea-waves. Bat in spite of the 
extreme complexity of this arranzement, it is comparatively 
easy of study, for we find the whole to be made up of endless 
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repetitions of one and the same fundamental unit—namely, an 
undulation or wave-like form ; and the study of the character- 
istics and life-history of one of these typical undulations gives 
us, within certain limits, the key to those of all the rest. 

Each simple geological undulation consists of two parts, an 
arch-like rise and a trough-like fall, and these two reciprocal 
elements are most naturally and conveniently united by the 
geologist under the single title of the ‘‘crust-wave” or ‘‘ geo- 
logical fold.” 

This curious wave-like disposition of the surface of any geo- 
logical formation is apparent, whether we follow that surface, 
say, from east to west, or whether we follow it from north to 
south. So that the present surface of a formation is most 
simply pictured if we regard it as having been bent up into two 
sets of undulations, the one set crossing the other at right 
angles. 

With this geologic! result as a guide, the author returned to 
the investigation ot the main features of the earth's surface. 
It was pointed out that any straight line drawn completely 
round the globe from west to east over the earth's surface, 
either along the equator, the tropics, or along any of the 
neighbouring parallels, shows a more or less regularly alternat- 
ing elevation and depression of that surface, of the same 
general type as the undulations of a geological section. 
Along these parallels we have three successive elevations, the 
Americas, Eurafrica, and Asia-Australia; and three inter- 
mediate depressions, the ocean-basins of the Atlantic, the Indian 
Ocean, and the Pacific. That is to say, the broad forms of these 
surface undulations naturally sugzest the theory that the ex- 
terior parts of the earth-crust are bent into three primary 
meridional waves ranging practically from pole to pole, each 
wave consisting of a single rise and a single fall. Again, if 
the crest of any one of the three meridional continental ridges 
is followed in a transverse direction, 7.c. from north to south, it is 
found that the surface of the crest itself rises and falls in its tura 
in three successive undulations. For example, in the case of the 
ridge of the Americas, it is crossed by the three transverse ridges 
of North America, South America, anithe Antarctic continent ; 
and the three transverse depressions of the Arctic Ocean, the 
Carribbean, and the depression south of Cape IIorn. 

Thus (precisely as in the case of the surface of a geological 
formation) the surface of the earth-crust at the present day is 
most simply regarded as the surface of a continuous sheet which 
has been warped up by two sets of undulations crossing each 
other at right angles. But inthe case of the earth-surface, the 
one set ranges parallel with the equator, and the other ranges 
from pole to pole. 

By means of a figure giving the natural disposition of the re- 
sultant forms and nodal lines characteristic of the surface of an 
elastic film warped by two orthogonal and simultaneous sets of 
undulations, the author showed how the phenomena apparent 
upon this cross undulated film suggested at a glance, (1) the 
forms and disposition of the terrestrial continents; (2) the 
triangular shapes of their extremities ; (3) the diagonal treads 
of their shores ; and (4) the courses of the archipelagic lines. 

Carrying the method a stage farther, and breaking up each 
of the major waves symmetrically in a corresponding manner, 
the author showed how the subordinate forms so obtained 
now suggested the typical vertical contour of continents, 
namely a plain bounded by two marginal ridges and that of 
an ocean-floor, a submerged plain warped up centrally by « 
submirine elevation. The same correspondence was shown to 
hold good even in the broadest grouping of the forms, the col- 
lective land, and water areas. 

After indicating that we have here the hint that the funda- 
mental unit of form of the earth’s surface is the wave or fold, 
and that the surface-contours of the globe are primarily the 
resultants of the two sets of undulations into which the outer 
parts of the earth-crust are warped up, the author pointed out 
that these results up to this point were reliable only as generali- 
ties, but appear at first sight valueless when we descend to par- 
ticulars, and he next endeavoured to explain how the known 
minor variations and anomalies might be perhaps accounted for. 

Returning to the subject of the geological fold, he showed 
how the various forms of the geological fold, and even many of 
the phenomena of its life-history, could: be imitated by the 


| lateral compression of flexible sheets of material ; and how as 


the pressure increases the original symmetrical undulation 
bezomes progressively deformed. The fold divides itself ulti- 
mately more or less definitely into three parts; the ‘‘arch- 
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limb,” the ‘‘trough-limb,” and a central limb of contrary 
motion, which is known as the ‘‘ middle limb” or ‘‘ septum.” 
In the different regions studied by the geologist, the mode in 
which this middle limb or septum yields varies greatly according 
as the material which is being folded behaves as if it were 
elastic, flexible, or rigid ; the strata in the septum or middle 


majority of cases becomes twisted and broken, while the parts 


of the fold move most easily and rapidly in proportion as the | 


septum approaches the perpendicular. 

Illustrating the behaviour of this middle limb or septum by the 
corresponding behaviour of its representative in tidal waves, 
wind waves, and waves of the sea, &c., and in flexible and 
brittle sheets of material, the author pointed out that in all these 
cases the wave or fold, however much deformed, always con- 


sisted in essence of the two reciprocal halves of the arch and the | 


trough ; but as it became more compressed, the deformation 
became more and more concentrated within the middle or septal 
portion of the fold. 

These results not only constitute the key of the geological 
position, but give us a clue to several of the more remarkable 
secondary phenomena of the earth’s surface, and at the same 
time afford us a means of grouping together and reducing to 
fairly natural order many of its supposed anomalies. 

From this fresh point of view we now regard the undulations 
of the earth’s surface not only as wave-forms, and consequently 


in the case of the earth-waves, whether major or minor. The 
septal areas and lines dividing the two component halves of the 
great earth-surface folds mark out distinctly the areas and lines 
of maximum present volcanicity and earthquake movement on 
the face of the globe. In proportion as the septal slopes 


| are well marked, long, steep, and continuous, or vice versa, so 


limb being sometimes sheared, sometimes bent, but in the | the intensity of crust-movement and vulcanicity seem to vary 


from region to region, 

The septal area of the seaward edge of the great Rocky- 
Mountain-Andes fold is not only the septum of the longest and 
most continuous crust-fold of the present day, but it actually 
constitutes the longest and most continuous line of present vol- 
canic and earthquake action. The steep outward septal edge of 
the collective continental mass of the globe, sweeping from 
Behring Strait to the East Indies, thence to the Cape of Good 
Hope and Cape Horn back to Behring Strait, shows from end 
to end its littoral or submarine volcanoes ; while the almost in- 
sensibie septal edge of the collective continental arch facing the 
shallow Arctic depressions, shows not a single volcano along the 
gentle septal declivity for the whole of its extent. In obedience 
to the same law, surface land marking the steeper edges of all 
(or, in other words, their septal slopes) of the great mountain 
plateaus of the Old World, where they face their reciprocals 


| (the deeper plains in front of them), from the Bay of Bengal 


each made up of two reciprocal and balanced elements, the one | 


positive and the other negative, but we also look upon them as 
folds of various degrees of development, all undergoing a 
progressive deformation. 

The recognisable amount of this deformation in any surface 
fold affords us a rough index of that especial stage in its life- 
history which the foid has attained; and such a fold should 
present the phenomena characteristic of a typical geological 
fold at that special stage of its development. 

The counterbalance or dissymmetry of the positive and 
negative parts of the narrower and more continuous earth-folds 
is well illustrated in the case of the great western marginal ridge 
of the Americas. The crest of the Rocky Mountain-Andes 
pl<teau is the longest, straightest, and most continuous ridge on 
the face of the globe ; and it is bordered throughout, as it should 
be, by its natural reciprocal—the Eastern Pacific depression or 
trough, which is correspondingly long, deep, straight, and 
continuous ; and the two together constitute a single crust-fold. 

Where, on the other hand, the component crests of the great 
compound earth-ridges are short, irregular, and confused, the 
reciprocal compound depressions are correspondingly short and 
irregular ; as, for example, the compound arch of the Alpine 
ranges, when compared with its compound reciprocal, the 
Mediterranean troughs. 

The same balance of parts of the two component halves of 
every crust-wave is discernible even in those subordinate exam- 
ples where, as in the cases of the archipelagoes, the entire wave 
is almost wholly carried under water in the trough of a larger 
oceanic wave, for the collective island-arch immediately over- 
looks its reciprocal—a deep groove in the ocean-floor. Again, 
where, as in the cases of the Alps and the Himalayas, the sub- 
ordinate wave is lifted on the back of a grander continental 
arch completely out of water, its necessary reciprocal or depres- 
sion, which at first glance appears to be presumably absent, is 
found by the geologist to be tucked in in the form of a buried 
valley, for miles below the great mountain ridge, which has been 
forced forward, beyond, and above it. 

The same rule holds good even when the collective dry-land 
areas are regarded as constituting a single arch. Where the 
marginal septal zone of this continental arch dies down insen- 
sibly towards the North Pole, we have the shallow reciprocal 
basin of the Arctic Ocean ; but upon the opposite edge of the 
arch, where the septal slope rises up steeply and boldly, as 
along the outer and higher and shattered 
tinents facing the Pacific and Indian Oceans, the grandly ele- 
vated but broken crest, the continental wave looks out imme- 
diately, as theoretically it should do, over its negative reciprocal 
the most greatly depressed and broken parts of the ocean-floor. 

In the case of the geological fold, the study of its life-history 
shows that the region of yielding and fracture is of necessity 
the middle region or septum, and that the folding movement 
takes place most swiftly and easily as this septal portion increases 
in steepness, 

These natural phenomena of the fold we also find paralleled 
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rim of the con: | 


through the Himalayas, Hindoo Koosh to the Alps and the 
Mediterranean shores, constitutes the most active and typical 
zone of continental earthquakes. This rule of septal yielding 
and movement not only obtains when the great earth-surface 
waves are regarded in section, but also when they are figured 
in plan. 

The great compound trough or basin of the Pacific shows all 
along its septal edge dividing it from its reciprocal or comple- 
ment, namely, the higher parts of the earth’s surface which 
bound it, an almost complete ring of active volcanoes ; and 
when a projection is made of the entire earth’s superficies, 
having the North Pole as its centre, it is found that this long 
volcanic band of the Pacific practically divides that surface in 
two. It isthe primary septal band of the earth’s superficies, 
ranging twice from pole to pole. 

It was next shown that the minor local surface wrinkles of the 
earth-crust are not only folds in section, and domes and basins 
when seen in plan, but that they comport themselves as folds 
even when regarded laterally or horizontally ; the line marking 
the axes of their crests creeping or flowing horizontally outwards 
and forwards towards the reciprocal deeps in front. In this way 
the festoon islands which margin the Pacific, and also the 
outwardly cnrving shores of the continents, find an additional 
explanation. 

Finally, it was pointed out that if the theory of the funda- 
mental character and domination of the fold or wave in the 
forms of the earth's surface be well founded, it must necessarily 
include the most conspicuous features of the earth’s surface- 
relief regarded as a whole. The existence of this paramount 
feature was first made known to us by the recent deep-sea 
researches, which made it evident that the vertical relief of the 
earth-surface regarded collectively consisted of two members— 
namely, the so-called Continental Plateau (of which our present 
lands are merely the unsubmerged portions), and the so-called 
Abyssal Region, 12,009 feet and more in depth ; these two 
contrasted elements being united normally by a rapid tran- 
sitional slope, which lies buried from sight, at a depth of from 
1000 to 2000 fathoms below the sea-level. 

This remarkable phenomenon the author now interpreted 
as perfectly natural, and indeed inevitable upon the theory of 
the crust-fold. The Continental Plateau is merely the col- 
lective arch (or dome) of the entire relief of the globe, and the 
Abyssal Region is the collective trough (or basin), while the 
intermediate slope is merely the natural septal slope common to 
the two. But, of course, if this view is correct, it follows of 
necessity, from the characteristics of a fold (1) that the line 
marking the position of the axial horizontal plane separating 
the great earth-arch from the great earth-trough must 
about midway down this septal slope ; (2) the entire area of 
the surface of the dome must be equal to that of the basin; 
(3) the collective volume of the dome must be equal to that of 
the basin; and (4) that wherever the septal slope is fairly 
straight it must coincide in direction “with the nodal lines of the 
earth’s surface. 

It was pointed out by the author that it had already been 


satisfactorily demonstrated by the results of the calculations and 


ENO Tee 90" / 








ar 





all 


als 


the 
ical 
ing 
‘ace 
red 


all 
ple- 
ich 
and 
‘ies, 
jong 
» in 
ies, 


f the 
sins 
folds 
king 
ards 
way 

the 
ional 


nda- 
1 the 
arily 
face- 
,ount 
p-sea 
f the 
ers— 
esent 
-alled 
» two 
tran- 
from 


reted 
ory of 
e col- 
id the 
le the 
10n to 
yws of 
e line 
rating 
ist be 
rea of 
basin ; 
hat of 

fairly 
of the 


y been 
ns and 





nr 


ee 








ae 


AprIL 26, 1894] 


NATURE 


617 





—$——_$_ — 





researches of Mr. Murray, Dr. H. R. Mill, and others, that all 
these necessary correlations actually existed, although hitherto 


some of them had been looked upon as mere curious and inex- | 


plicable coincidences. 

But if the fold or wave rules in the arrangement of the forms 
of the earth-surface of the present day, it must of necessity rule 
also in corresponding planetary surfaces, both in space and time ; 
and the author gave it as his opinion that it afforded an equally 
natural and plausible explanation of cycles, systems, and trans- 
gressions of the geological formations, and of the surface (for 
example) of the planet Mars. y ; 

The final conclusion which the author drew from a consider- 
ation of the known facts and phenomena was, that the wave or 
fold appeared to be the natural unit of classification of all the 
grander forms of the earth-surface. The recognisable surface 
undulations of the present earth-surface are, broadly speaking, 
the sarfaces of corresponding waves or warpings of the 
outer parts of the earth-crust, in part obliterated by 
erosion, &c., and in part masked by deposition. In the 
crust-wave, its divisions, modifications, combinations, and 
intersections, we seem to find the key to the dissymmetries, 
the harmonies, the contrasts, and even the supposed anomalies 
of the surface features of the globe. Upon the surface of the earth, 


the crust-deformation expressible in terms of this unit seems | 


to be the paramount factor. Denudation, deposition, earth- 
quake movement, volcanicity, and even the surface forms and 
aistributions of the main land and water areas, appear to be all 
subordinated to this ruling element. 


bable that not the slightest local change can be brought about 
without disturbing to that extent the balance of parts, and so 
leading to a readjustment of the equilibrium of the whole. The 
fold theory, however, affords us merely a natural and convenient 
means of classification of surface form, and in the meantime 
does not concern itself with the mode of origin of these forms. 
It is a theory, not of causes, but of the most natural grouping 
of effects. 





SCIENTIFIC SERIALS. 


American Fournal of Science, April.—Further studies of 
the drainage features of the Upper Ohio basin, by T. C. 
Chamberlin and Frank Leverett. The general view adopted is 
that of Carll, according to whom the present drainage system of 
the Upper Ohio basin has been formed by the union of several 
pre-glacial systems that formerly flowed into what is now the 
Lake Erie basin. These were blocked up by the ice of the earlier 
glacial period, which invaded their lower courses and forced 
them to flow over low divides and unite to form a common 
south-westward flowing system nearly parallel to the border of 
the ice. The evidence for reversals and displacements of 
river beds is given in detail, and four hypotheses are presented 
to account forthem. They all greatly emphasise the importance 
of the first glacial epoch, and indicate that, while the last glacial 
invasion was very much more pronounced in its apparent effects, 
it was, after all, much the smaller factor in the glacial period. — 
An apparatus to show, simultaneously to several hearers, the 
blending of the sensations of interrupted tones, by Alfred M. 
Mayer. A short brass tube is cemented in a hole in the bottom 
of a glass flask. When the tube is closed the flask resounds 
powerfully to a tuning-fork of suitable pitch vibrating near its 
mouth. When the tube is open the resonance is very feeble. 
The opening and closing is effected by a perforated disc rotating 
in contact with the brass tube. At a certain velocity the in- 
terrupted sounds blend into the sound of the tuning-fork, the 
velocity giving an indication of the amount of residual sensation. 
—The appendages of the pygidium of 7riarthrus, by Charles 
E. Beecher. Further studies of the Yale Museum specimens 
have enabled the author to make out the main characteristics 
of the appendages of the caudal shield. At the pygidium, the 
endopodites preserve the slender, jointed, distal portion found 
at the thorax, but the proxima! part is composed of segments 
which are considerably expanded transversely, thus making a 
paddle-like organ, the anterior edge of which is straight, while 
the posterior one is serrated by the projecting points of the ex- 
panded segments. These points bear small bundles of sete. 
'he specimens from which these details are gathered are very 
perfectly preserved. The author proposes next to describe the 
structure of the under side of the head, and then to review the 
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As the minor undulations | 
stand related to the major undulations as subordinates, it is pro- 


present enlarged knowledge of 7riarthrus, with its bearings 
| upon the position and affinities of the Trilobites generally. 
Bulletin de l Académie Royale de Belgique, No. 2.—The sense 
and the period of the Eulerian movement, by F. Folie. The 
sense of the Eulerian movement of the pole of inertia round the 
| instantaneous pole is direct ; that of the movement of the in- 
stantaneous pole at the surface of the earth is retrograde. The 
period of the latter is 321 days; for an integral number of 
years, a direct and somewhat slower motion may be substituted 
for this, giving the commonly accepted period of 423 days. 
But the shorter period is free from the geometrical objections 
attached to the latter.—The influence of pressute upon specific 
heat, .aken below and above the critical temperature, by P. de 
Heen. The law governing this influence is analogous to that 
determining the relation between pressure and compressibility. 
Little variable at first, the specific heat rises with increasing 
pressure up to a certain limit, and then diminishes.—On the 
phenomenon of beats in luminous vibrations, by Dr. J. 
Verschaffelt. Prof. Righi showed in 1878 that if two rays are 
brought to interference whose periods are only slightly different, 
| fringes are obtained which move with such velocity that a num- 
| ber equal to the difference of frequency passes each point of the 
| screen in one second. Righi realised this practically by means 
of a rotating Nicoll prism and Fresnel’s mirror. The principle 
| applied by Dr. Verschaffelt is that of Doppler, according to 
which a motion of the source with respect to the ether changes 
the wave-length of the light emitted. The retardation was 
produced by a moving wedge of quartz cut parallel to its axis, 
and placed at 45° between the crossed Nicolls of a polarising 
| microscope.—On absorption by the bile ducts, by Célestin 
| Tobias. Ligature of the thoracic canal suppresses absorption of 





acids and biliary pigments, as pointed out by Harley. But it 
does not affect that of sodium ferrocyanide, of strychnine, or of 
atropine at the surface of the bile ducts. Sodium iodide is not 
absorbed at all. Whether the absorption is lymphatic or 
sanguine depends upon the nature of the substance. 





SOCIETIES AND ACADEMIES. 
LONDON. 


Physical Society, April 13.—Prof. A. W. Riicker, F.R.S., 
President, inthechair.— The President invited discussion on Prof. 
Henrici’s paper on calculating machines, and said a description 
of Mr. Sharp’s harmonic analyser, giving direct readings of the 
amplitude and epoch of the various constituent simple 
harmonic terms, had been sentin. This machine requires no 
adjustments to be made before using. The amplitude is given 
by the length of a line joining the initial and final positions of the 
point of contact of a roller with a rotating disc, whilst the epoch 
1s determined by the angle which this line makes with the plane 
of the rollerinitsinitial position. —Prof. Perry congratulated Prof. 
Henrici on the success attained with his analysers. Keferring 
to planimeters, he said the average error made in working out 
indicator diagrams with Hine and Robertson’s instrument was 
only about one-third that made with Amsler’s. After pointing out 
the great importance of Fourier’s series to practical men, and 
especially to electrical engineers, he said that in studying re- 
ciprocating motions, such as those of pistons, valve gears, &c., 
it was most useful to resolve the motion into its fundamental 
harmonic motions and its overtones. In this way remarkable 
differences could be seen between various motions which have 
the same fundamental, and which are usually considered 
equivalent. In the Z/ectrician of February 5, 1892, he had 
published the numerical work for a given periodic curve 
developed in Fourier’s series, and he now exhibited a graphical 
solution done by one of his students, who was probably the first 
to carry out the late Prof. Clifford’s idea of wrapping the curve 
round a cylinder and projecting it on different planes. Prof. 
Henrici had, he said, based the construction of his first analyser 
on Clifford’s method, but used the Henrici principle (viz. 


y sin @d@ =| cos@dy, when integrated over a complete 


period) to explain the later machines. As a matter of fact the 
first machine in which the coefficients were determined by an 
Amsler planimeter carried by a reciprocating tangent plane, was a 
beautiful example of the Henrici principte, and he, Prof. Perry, 
saw far greater possibilities before it. The defects in the first 





instrument were mechanical ones, and could be got over by in- 
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creasing the amplitude of the harmonic motion. 


Not only was | 


the machine useful for Fourier expansions, but by giving suitable | 


motions to the tangent plane developments of arbitrary functions 
in spherical harmonics, Bessel’s functions, Lame’s functions, and 
other normal forms could be determined. He had designed a 
machine which, on Prof. Henrici’s principle, develops arbitrary 








the eye, and darkness increases it. (3) That for the less sensi- 
tive condition, the minimum temperature of visibility for the 
surface of a solid is about 470° C., but this may be much re- 


| duced by even a few minutes in a dark room. (4) That at night 
| a surface at 410°C. is visible, and that by resting the eyes in 


order at the meeting; the Easter holidays had prevented its | 


being finished in time. In this machine the motion is given to 
the table by a cam and roller, the cam being shaped so that 
the displacement of the table is x x J(x) when the shaft turns 
through an angle proportional to x, The revolving cylinder is 
driven by variable gearing from the cam shaft. By using cams 
of other shapes, developments in many normal forms may be 
obtained ; the machine is therefore of general analytical use. 
An example of development in Bessel’s worked out arithmetically 
by two of his students, Messrs. Hunt and Fennel, was given, 
and the process of performing the integration by the machine 
described. Prof. Boys, speaking of arithmometers, said Prof. 
Selling’s machine had several inconveniences. In the first place, 
it occupied a large space, and the projecting racks were apt to 
upset things put b-zhind the machine. Secondly, the result of 
any operation was indicated by continuous motion, and therefore 
cannot be read off instantly with certainty. On the other hand the 
‘* Brunsviga” machine was very compact and convenient, the only 
serious defect being that one cannot carry on figures obtained as 
the result of one operation to work with again, as was possible 
in the well-known Colmar machine. As another improvement 
he suggested that the two sets of numbers on the wheels show- 
ing the result of any operation, should be coloured differently, 
so that it would be easy to see whether multiplication or division 
had been performed. The labour of operating with large digits 
could then be considerably reduced with certainty. For example, 


in multiplying by 2998, instead of 28 (2+9+9+8) turns of the | 


handle, 5 would be sufficient, viz. 3 in the forward direction 
and 2 backward, thus giving 3002. In his opinion logarithum 
tables were not nearly so converient for ordinary calculations 
as this machine.—Mr A. P. Trotter described how, by the use 
of templates cut to suitable shapes, one could obtain true curves 
from those given by recording voltmeters and similar apparatus. 
Mr, Yule said he had recently seen the newest analyser made 
by Coradi for Prof Weber, and was present when it was tested 
by the latter on a simple harmonic curve. It gave excellent 
results, the errors not amounting to I part in 2000. Speaking of 
the ‘‘ hatchet ” planimeter, he thought the first one was exhibited 
by Mr. Goodman at the Institution of Civil Engineers. Mr. A. 
Sharp, he said, remarked that since last meeting he had designed 


| complete darkness this may be reduced to 370° nearly. 
functions in Bessel’s, and hoped to have shown it in working | 


(5) 


That different people’s eyes differ somewhat in their ‘‘ minimum 
temperature of visibility,” but probably not to any great extent 
if tested under the same conditions as to preparation, &c. To 
most observers the strip at these low temperatures had no ap- 
pearance‘of red, but looked like a whitish mist, Inserting a 
plate of glass or a layer of water in the line of vision had no 
effect on the temperature of visibility. Mr, Blakesley inquired 
if the author had tried condensing the light from the strip? As 
to colourlessness, he observed that the parts of the retina active 
in oblique vision were less sensitive to colour than the central 
portions, Dr. Burton remarked that in the experiments, the 


| presence of light and not colour was being observed. When 


illumination was faint, as in twilight or moonlight, it was very 
difficult to distinguish colours. In the solar spectrum one did 
not see any whitish termination at the red end. Mr. Elder said 
Captain Abney had shown that all colours appear grey when of 
small intensity. The President thought the question as to 
whether visibility depends on wave-length or on energy was an 
important one. Probably a minimum amount of energy was 
essential. At such low temperature the emission curves of the 
different wave-lengths may not have become sufficiently separ- 
ated to be distingui~hed. Mr. Gray, in reply, said Prof. Langley 
had shown that a minimum, but very small, amount of energy 
was necessary to vision in all parts of the spectrum.—Dr. Bur- 
ton’s paper on the mechanism of electrical conduction was 
postponed, 

Mathematical Society, April12.—A. B. Kempe, F.R.S., 
President, in the chair.—The following communications were 
made :—On regular difference terms, by the President. (Prof. 
Greenhill, F.R.S., Vice-President, pro ¢em., in the chair.) 
In the expression of the invariants of a binary quantic Q, in 
terms of the roots, we employ functions such as 

x(T), 
where T is a product of differences of the roots into which each 


| root enters the same number of times, and the summation ex- 


an inversion of the mechanism in his harmonic analyser, which | 


made it much more practical. Prof. Henrici, in reply, said the 
uses of his first machine, suggested by Prof. Perry, might lead 
to great developments in this subject. Lord Kelvin had shown 
that with the sphere and roller integrator products of two func- 
tionssuchas f(x) F(«) dx could be got. Referring to Prof. Boys’ 
criticism on the Selling arithmometer, he did not consider the 
difficulty in reading off the result at all serious. Mr. Trotter’s 
method of solving problems by templates might be very useful. 
Speaking of the ‘‘ hatchet” planimeter, he said he believed it 
was first brought out in Denmark. Mr. F. W. Hill, of the 
City of London School, had sent him a solution of its action. 
Mr. Sharp, he said, had made a very considerable improvement in 
his machine, and the elements of this integrator may be useful for 
other purposes.—Mr. P. L. Gray read a paper on the minimum 
temperature of visibility, describing experiments made to find 
the lowest temperature at which bright or blackened platinum 
becomes visible in the dark The instrument used was a Wilson 
and Gray’s modification of Joly’s meldometer, in which a thin 
strip of platinum, about ‘10 c.m. long and 1 c.m. wide, is heated 
by an electric current. The expansion of the strip is indicated 


by an optical method, and used for estimating the temperature | 


of the strip, To calibrate the arrangement, small particles of 
substances having known melting points were placed on the 
strip, and observed through a microscope, the position of the 
spot of light showing the expansion being noted when the sub- 
stance melted. The general conclusions arrived at are :—(I) 
That the minimum temperature of visibility is the same for a 
bright polished surface as for one covered with lampblack, 
although the intensity of radiation in the two cases may be dif- 
ferent. (2) That the visible limit at the red end of the spectrum 
varies greatly for a normal eye according toits state of prepara- 
tion. Exposure to bright light diminishes the sensitiveness of 


NO. 1278, VOL. 49] 


| vol. iii, 2) for the general quintic. 


tends to all expressions derivable from T by transpositions of 
the roots. Ifthe number of roots be , and each root enters v 
times into T, then Tisa regular difference term of the system 
of roots considered, and is said to be of degree » and order v. 
For a given degree » the simplest regular difference terms are 
of order I or 2, according as # is even or odd, and are called 
elemental terms of the,system of roots, The o'ject of the paper 
is to show that every regular difference term of a given system 
of roots is a rational integral function of the elemental terms of 
that system. One result of this theorem is that every invariant 
of the binary quantic Q,, which is a rational integral function 
of the roots of Q,,, is expressible as a rational integral function 
of such of those invariants as are of the form 
=(E:“E,“E,” ..) 

where E,, E,, E3, ... are elemental terms of the 2 roots of Qu.— 
Theorems concerning spheres, by S. Roberts, F,.R.5.—Second 
memoir on the éxpansion of certain infinite products, by Prof. 
L. J. Rogers. —A property of the circum-circie, ii., by Mr. R. 
Tucker.—A proof of Wilson’s theorem, by Mr. J. Perott.—On 
the sextic resolvent of a sextic equation, by Prof. W. Burnside, 
F.R.S. The group of an irreducible equation of the fifth degree, 
after adjunction of the square root of the discrimina.t, is either 
the icosahedral group, the dihedral group for = 5, or the 
cyclical group for 2 = 5; the two latter being sub-groups of the 
former. In the two latter cases the equation is solvable by 
radicals, and in the former not. For a given equation with 
numerical coefficients the two latter cases may be distinguished 
from the former by constructing the sextic resolvent and deter- 
mining whether or no this has a rational root. This sextic re 
solvent has been calculated by Cayley (‘‘ Collected Papers, 
When the quintic is taken 
in its standard form, x° + wx +v=0, the calculation 3 
enormously sim -lified (see C. Runge, Acta Math, vol. vii) 
For a given irreducible sextic there is a greater range of posst- 
bilities After adjoining the square root of the di-criminant, 
the group o! the equation may be either the alternating group 
of 6 variables, a transitive group of 6 variables which is 180 
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morphous with the icosahedral group, or a group of order less 
than 60, which is necessarily solvable. In the first case the 
solution of the given equation cannot be made to depend on an 
equation of lower degree than the 6th; in the second case the 
roots of the equation are rationally expressible in terms of the 
roots of an equatlon of the 5th degree ; and in the last case 
the equation can be solved by radicals. For a given equa- 
tion with numerical coefficients the cases are distinguished by 
forming the resolvents of the 6th and roth degrees and deter- 
mining whether either of these have a rational root. If the re- 
solvent of the roth degree has a rational root the equation can 
be solved by radicals, and if that of the 6th degree has a rational 
root the solution depends on a quintic. It is this latter 
resolvent which is calculated in the present paper, on the sup- 
position that the sextic is reduced to the standard form 


8+ ur +vx+w=o, 
which is always possible by solving a cubic equation. Repre- 
senting the roots of the equation by 0, I, 2, 3, 4, 5, a transitive 


icosahedral group is generated (see Serret, ‘‘ Cours d’Alg. Sap.” 
vol. ii.) by the two even permutations 


(12345),and (01) (25). 
There is no function of the roots of the 2nd degree that is 
invariable for this group, but it is easily verified that 
O12 + 023 + 034 + 045 + O51 + 124 + 235 + 341 + 452 + 513 


is such a function ; and therefore that this function takes 6 values 
for all even permutations of the 6 roots. If 


P+ Hy + hry + Py + Diy thoy + Pg =0 
is the equation whose roots are these 6 values, /, &c., must be 
rational in #, v, w, and \/A, where A is the discriminant of the 


sextic. By comparing the degrees of these functions it is seen 
that 


Pi = 0, po = mw, py = mouv, py = mau? + mw? 
ps = msv® + meuvw + mzr/A, po = mgu?v? + mow? + myrw, 
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and he thought that the species of Lepidoptera was undoubtedly 


protected from attack by its close imitation of the Hemipteron. 
Mr. Goss said he was indebted to Mr. C. J. Gahan for deter- 
mining the species. A discussion followed on the mimicking 
species, in which the President, Mr. Waterhouse, Mr. J. J. 
Walker, Colonel Swinhoe, and Mr. Hampson took part.—Mr. 


| J W. Tutt exhibited a typical specimen of Lycena corydon, 


captured in July 1893; a hybrid male (Z. corydon and L. 


| adonis), taken in copudd with a typical female Z. adonis, May 
| 20, 1893; a typical male Z. adonis, May 20, 1893; a female 
| Z. adonts, the pigment failing in one hind wing ; a pale var. of 
| L. corydon, probably to be referred to var. afennina of Zeller, 





where the m’s are numbers ; and it is further easily shown that | 


My = mM; = mM, = 0. 
Finally, by choosing suitable special cases, the values of the 


other m’s are completely determined. The final result is that 
this sextic resolvent has the form 


¥® + Z0wy* + (165? — gu ®)y>+ 250°?v? — Sow? + 640 3w 
=yJ/d. 
It is obvious that the twelve values that the function 
OI2+ 023+... eee * Oy 


takes for a/7 permutations of the roots are, for the standard 
sextic equal and opposite in pairs, so that y* is a 6-valued 
function for the symmetric group. If then the above equation 
be squared, while z is written for y2 and its value in terms of 
u, ¥, w substituted for A, 


23 + 30w2" + (165w — 4u5)z + 252202 — Sow? + 64uw)? -Azc=0 
is the resolvent, a rational root of which will indicate that the 
solution of the sextic depends on that of a quintic.—Mr. Perigal 


exhibited some diagrams illustrating circle-squaring by dissec- 
tion. 


Entomological Society, April 11.—Henry John Elwes, 
President, in the chair.—The Hon, Walter Rothschild exhibited 
male and female sp:cimens of Ornithoptera paradisea, Stdgr., 
from Finisterre Mountains, New Guinea; 0. trojana, Stdgr., 
from Palawan; O. andromache, Stdgr., from Kina Balu, Borneo; 
Enetus mirabilis, R rhsch., from Cedar Bay, Queensland, and 
a few other splendid species from the Upper Amazons. The 
President, Mr. J. J. Walker, R.N., Mr. Osbert Salvin, F.R.S., 
Lord Walsingham, F.R.S., Colonel Lang,R.E., Mr. Champion, 
and Mr. Hampson made remarks on the geographical distribu- 
tion of some of the species and the elevation at which they were 
taken.—Mr. H. Goss exhibited, for Mr. G. A. J. Rothney, 
several specimens of a species of Hemiptera (Serinetha augur, 
Fab.), and of a species of Lepidoptera (Phauda flammans, 
Walk.), the latter of which closely resembled and mimicked 
the former. He said that Mr. Rothney had found both species 
abundantly on the roots and trunks of trees in Mysore, in 
November last, in company with ants (several species of Cam- 
fonotus and Cremastogaster). The Hemiptera appeared to be 
distasteful to the ants, as they were never molested by them, 
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usually taken in Italian mountains, or var. a/dicans, H. S., taken 
in Andalusia. Mr. Tutt remarked that, of the first, Staudinger 
(Cat. p. 12) says ‘‘pallidior,” of the latter ‘‘albicans.” He 
also remarked that the hybrid retains the external features of 
the species corydon, but has taken on to a great extent the 
coloration of Z. adonis. It was captured in copuli with a 
female Z. adonis, at a time when Z. adonis was very abundant, 
and some weeks before Z. corydon occurred.—The question 
having been raised by the President as to the number of meet- 
ings of the Society which it was desirable to hold during the 
year, and the most convenient dates for such meetings, a long 
discussion on the subject ensued, in which Mr. Waterhouse, 
Mr. Salvin, the Hon. Walter Rothschild, the Rev. T. Wood, 
Mr. S. Stevens, the Rev. Seymour St. John, and others took 
part. 


Royal Meteorological Society, April 18.—Mr. Richard 


| Inwards, the President, delivered an address on some phe- 


nomena of the upper air. Hesaid that there are three principal 
ways in which the higher atmosphere may be studied: (1) by 
living in it on some of the great mountain chains which pierce 
many miles into the air in various parts of the globe ; (2) by 
ascending into it by means of balloons ; and (3) by the study of 
the upper currents as shown to our sight by the movements of 
the clouds. After describing the effects of rarified air on animal 
life and natural phenomena, Mr. Inwards proceeded to give an 
account of various balloon ascents which had been undertaken 
with the object of making meteorological observations. In 1850 
Messrs. Barral and Bixio, when they had ascended to 20,000 
feet, found the temperature had sunk to 15° F. ; but this was in 
a cloud, and on emerging from this 3000 feet higher, the tem- 
perature fell as low as — 38°, or 70° below freezing point. 
In 1862, Mr. Glaisher and Mr. Coxwell made their famous 
ascent when they reached an altitude of about seven miles from 
the earth. A short time ago a balloon without an aeronaut, but 
having a set of self-recording instruments attached, was sent up 
in France, and from the records obtained it is shown that a 
height of about ten miles was attained, and that the temperature 
fell to — 104° F. Clouds are simply a form of water made 
visible by the cooling of the air which previously held the water 
in the form of invisible vapour. Every cloud may be regarded as 
the top of an invisible warm column or current thrusting its way 
into a colder body of air. After referring to the various classifica- 
tions and nomenclatures of clouds, of which that proposed by 
Luke Howard in 1803 is still in general use, Mr. Inwards said that 
whatever system of naming and classifying clouds be adopted, it 
should depend on the heights of the various clouds in the air, 
and he gave a few rough rules by which the comparative alti- 
tudes of the clouds may be judged when there is no time or 
opportunity to make exact measurements. Among the indica- 
tions by which a cloud’s height in the air may be gathered are 
its form and outline, its shade or shadow, its apparent size and 


| movement, its perspective effect, and the length of time it 


remains directly illuminated after sunset. By the last method 
some clouds have been estimated to have been at least ten miles 
above the surface of the earth. The cloud velocities at high 
altitudes have been carefully noted at the Blue Hill Observa- 


| tory, Mass., U.S., and show, practically, that at about five 


miles’ height, the movement is three times as fast in summer, 
and six times in winter, as compared with the currents on the 
earth’s surface. After showing a number of lantern slides illus- 
trating the various types and forms of clouds, the aurora borealis, 
rainbows, &c., Mr. Inwards concluded his address by urging 
the desirability of establishing a good cloud observatory some- 
where in the British Isles. At the close of the meeting, the 
Fellows and their friends inspected the exhibition of instru- 


| ments, photographs, and drawings relating to the representation 
| and measurement of clouds, which had been arranged in the 
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rooms of the Institution of Civil Engineers. 
of slides, showing cloud effects and other meteorological phe- 
nomena, was also given. 


PARIS. 


Academy of Sciences, April 16.—M. Lceewy in the chair. 
—QOn mountain observatories in connection with cyclones, by 
M. Faye. A polemical paper discussing the evidence afforded 
as to the causes of cyclones by the institution of meteorological 
observatories at high altitudes. The author contends that 
the convection theory is completely overthrown. He ob- 
serves that the theory of the constitution of the sun should 
benefit from the work possible at these observatories.—M. 
Grimaux is elected a member of the chemistry section in place 
of M. Frémy.—Report concerning a demonstration of Fermat’s 
theorem oa the impossibility of the equation x” + y* =” , sub- 
mitted by M. G. Korneck. The demonstration depends on a 
lemma which is inexact, and hence is not valid.—On the photo- 
graphy of the chromosphere of the sun, by M. H. Deslandres.— 
On an application of the theory of continuous groups to the 
theory of functions, by M. Paul Painlevé.—On the generalisa- 
tion of algebraical continued fractions, by M. Padée.—On the 
determination of the number of prime numbers inferior to a 
given quantity, by M. H. von Koch.—On the structure of dif- 
fraction waves from the same source, by M. G Meslin.— 
Achromatism and chromatism of interference fringes. by M. J. 


Macé de Lépinay.—On the magnetic properties of iron at | 


different temperatures, by M. P. Curie. The intensity of mag- 


netisation slowly decreases, then more rapidly lessens, with rise | 


in temperature, the rate of loss attaining its maximum for soft 
iron between 740 and 750°. There is no definite point for the 
temperature of transformation of iron, At temperatures above 
750°, the intensity of magnetisation continues to decrease at a 
continually lessening rate in general ; from 950° to 1280", the 
coefficient of magnetisation is almost constant. Between 755° and 
1365°, the coefficient is independent of the intensity of the eld.— 
On an electrochemical method of observation of alternating 
currents, by M. P, Janet. By means of paper soaked in potas- 
sium ferrocyanide and ammonium nitrate, and wrapped on a 
revolving metallic drum, a metallic style registers the periodic 
variations of the E.M F.—The general problem of transformers 
in a closed magnetic circuit, by M. Désiré Korda.—On the 
allotropic transformation of iron, by M. Georges Charpy.— 
Evolution of organised beings. On certain cases of dupli- 
cation of Galton’s curves due to parasitism and on dimorphism 
of parasitical origin, by M. Alfred Giard.—On the poison 
organs of the Hymenopterz, by M. Bordas.—The ejection of 
blood as a means of defence among some of the Coleopterz, by 
M. L, Cuénot. The author has particularly studied the jollow- 
ing species : :— Zimarcha tenebricosa and coriaria Fabr., Adimonia 
tanaceti Fabr., Coccinella seplempunctata and bipunctata L., 

Mela proscarabeus L., and majalis L., and autumnalis Oliv.— 
On the muscular buds (J0urgeons musculaires) of the paired 
fins of Cyclopterus lumpus, by M. Frédéric Guitel.—On the 
parasitism of a species of Botrytis, by M. Louis Mangin. The 
conditions under which copper or zinc salts may be used to com- 
bat with this parasite are indicated.—Anatomical modifications 
of plants of the same species in the Mediterranean region and 
in the region of the neighbourhood of Paris, by M. W. Russell. 
Plants in the Mediterranean climate differ from those of the 
Parisian region by (1) the cellules of the epidermis are larger, 
and have more regular contours and thicker walls ; 
has assimilating tissue supported on parenchyma without chloro- 


phyll (transformed into protective tissue) ; (3) the diameter of | 


the vessels is greater ; (4) the thickness of the leaves is aug- 
mented owing to the great development of the palisade tissue. 
—On the structure of certain varieties of rust ; their analogy 
with the sedimentary ferruginous minerals of Lorraine, by M. 
Bleicher. ‘The combination of ferric hydroxide and silica in 
presence of soft water underground may be so rapid as to form 
rusts comparable in appearance and structure with iron mine- 
rals of geological age.—On the fruits of palms found in the 
Cenomanian near Sainte-Menehould, by M. P. Fliche.— 
Researches on a mode of striation of rocks independent of 
glaciation, by M. Stanislas Meunier.—Researches on rigor 
mortis, by M. J. Tissot.—The mechanism of hyperglycemia 
determined by diabetic f/g#re and by anesthetics. Experimental 
facts serving to establish the theory of sugar diabetes and of the 
regulation of the glucose-forming function in the normal state, 
by M. Kaufmann. 
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[All Rights are » Resbieed, * 





“NEW LANTERN SLIDES” 


PUBLISHED BY 
NEWTON & CO., 3, Fleet St., London. 


The Great Barrier Reef of Australia , 98 Slides. 
Lacteriology (by. Prof. Crookshank) hs mien o 
’Mongst Mines and Miners (Dolcoath) nae ae oO 
Geology—Extinct Monsters (Hutchinson) ... he a 
The Tower of London ae ie ve he ‘ 
As: ot of Monte Rosa nae 2 ii oo ie 
Tt 3t. Gothard Railway _... ae ss Be: os 
Khyber Pass to Bombay ae - pane = a 
National Gallery Pictures... we bes er a 





tce., &c. 
Complete Catalogue ofall the Slides published by NEWTON & Co. 
and of the most recent 
OPTICAL LANTERNS FOR SCIENTIFIC 
DEMONSTRATION, PROJECTING MICROSCOPES, 
PROJECTING POLARISCOPES, &c. 
Price 6d. Post Free. 


NWEW TON a co., 
Scientific Gnstrument Makers to the Moval Gnstitution and tbe 


Government, 
3, FLEET STREET, LONDON, E.C. 


— 
— ee oa 








Royal 8vo, 16 pp. | 
Post tree upon application 





ILLUSTRATED PRICE LIST OF 
HALANCES AND WEIGHTS. 


CO mia wClaL BALANCE «Dutch System), End Knife 
Fewovable Paus, i.ever Kelease, Hendle Pointer; very sensitive. 
Vo ca ‘Try 50 100 re) 1Coo yrammes. 
Price 46/- 27.6 32,- 36/5 42/- each 
sents « stronger, 1 1o kilos. Large Commercial Pans, 
- 68 - a3 ~105/- each. 6, 7, 8, 10 in. diam. 
COM wi ER TAL WEIGu18~ Fitte.. in Polished W ood Block. 
rar mr met o 1 oo prammes 1 grain to 600 1000 grains 
2/9 3/9 9/3 14/6 per set. 5/6 G/- set. 
JOHN J. 


32 GARRICK SfkE-T LONDON, W.C. 


Micrometer Gauges. 


| Voltmeters. 
| Microscopes. . 
| Mirrors and Prisms. 


Edges, | 


GRIFFIN & SONS, LD 


-NALDER BROS. & CO., 


16, RED LION STREET, CLERKENWELL 


LONDON, E.C. 


TELEGRAPHIC ADDRESS, SECOHM LONDON, 
TELEPHONE No. 6770. 


MAKERS OF 

Thomson Galvanometers. ; Lenses. 
D’Arsonval Galvano- Wheatstone Bridges. 

meters. Standard Resistances. 
Secohmmeters. Condensers. 
Standards of Self Induc- | Standard Cells. 

tion. lectrometers. | 
Carey Foster Bridges. 

hronographs. 
Telescopes. 
Comparators. 
Potentiometers. 


EWING’S MAGNETIC CURVE TRACERS. 


And all Kinds of Scientific Instruments. 
CATALOGUE FORWARDED ON APPLICATION. 


_ NEGRETTI & ZAMBRA’S 


Ammeters. 


CLINICAL THERMOMETERS. 


4, 5, or 6 inch, with Patent Indestructible and Magnifying 
Index, 5s. 6d. each, in Metal Case. 


4, 5, or 6 inch, with Patent Indestructible and Magnifying 
Lens Front, 7s. 6d, each, in Metal Case. " 

Half a Dozen sent free by Registered Post, and insured against loss 
breakage, to any country within the Postal Union, on recei, ¢ of Remittance. 
NEGRETTI & ZAMBRA are the Inventors and Patentees of the In- 


destructible Index, upon which principle all Clinical Thermometers of the 
present day are made. 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to H.M. the Queen and Royal Family, Ob - 


| servatories Kew and Greenwich, Britisn and Foreign Governments, &¢. 


38 HOLBORN VIADUCT. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, 
Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 


lilustrated Price Lists of Microscopes, Barometers, Thermometers, 
&c., &c., sent free by Post to all parts of the World. 
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NORTH-EASTERN COUNTY SCHOOL. 
BARNARD CASTLE, CO. DURHAM. 
Administered under a Scheme under the Endowed Schools Acts. 


The Governors invite applications on or befcre TUESDAY, NO- 
VEMBPER 14, 1893, for the Head Mastership of the above Second Grade 
School, vacant through the death of Mr. Edward Henry Prest. 


The successful Candidate wiil be required to take up the duties of the 
Appointment early in January 1894. 


The Head Master must be a Graduate of a University of the United 
Kingdom, but need not necessarily be in Holy Orders. 


The School will accommodate about 300 Boys as Boarders in addition to 
50 Vay-Boys. ‘The present number is 250. 


Salary, £150 per Annum, with Capitation Fees and an excellent Residence, 
Full Particulars and Copies of the Scheme can be obtained upon applica- 


tiou to 
EDWIN WELLS, Clerk to the Governors, 


October 24, 1893. Barnard Castle. 





BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8 and9 YORK PLACE, BAKER STREET, W. 
AFTERNOON LECTURES, open to Men and Women 

A Course of Four Popular Lectures on * Ancient Volcanoes and Glaciers 
of North Wales,” illustrated by Limelight Views, will be given by Miss 
C. A. RAISIN, B.Sc., on FRIDAYS, beginning NOVEMBER 117, 
at 4.15. 

Fee for the Course, 5s. ; any Single Lecture, 2s. 


TRAINING DEPARTMENT. 


rhree Special Lectures, free on presentation of visiting cards, and open to 
Men and Women, will be given on the following Wednesday afternoons, 
at 4.30. 

November 22:—‘‘ Miltonin Relation to Education.” By R. F. CHaR Es, 

A. 
November 29:—‘‘ The Dullard School in Germany.’’ By Miss M. 
H opcGE. 

Jecember 6 :—‘' Pestalozzi.””" By Joun Russe t, B.A. 

All enquiries to be made of the Principal, Miss EMILY PENROSE, 


LUCY J. RUSSELL, Manwery Seustery. 





BEDFO RD COLLEGE, LONDON, 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
Preparation for Matriculation and all the Examinations for Degrees in 
Arts and Sciences held by the University of London. Lectures may be 
attended by Students not entering for any Examination. Special Lectures 
are now being given f-r the M.A. Degree, Branch IV. 
Tne Biological, Botanical, Chemical, and Physical Laboratories are 0; en 
to Students for Practical Work and for Original Research. 
‘Lhe Art School is open daily from 10 to 4. 
LUCY J. RU SSELL, Henewry Seevctary. 


BALLIOL ,COLLEGE, CHRISTCHURCH, 


TRINITY COLLEGE, OXFORD. 
“NCE SCHOLARSHIPS AND EXHIBITIONS. 


A combined w.. "ation for Natural Science Scholarships and Exhibi 
tions will be —. , the above Colleges, beginning on TUESDAY, 
NOVEMBER a1. 

Three ae i ond Three Exhibitions will be offered, the Scholarships 
being worth £80 a year. 

‘The subjects for examination will be Physics, Chemistry, and Biology, but 
Candidates willnot be expected to offer themselves in more than two of 
these. 

Particulars may be obtained by application to A. VERNON Maacount, 
Christ Church, Oxford. 


NATURAL SCIENCE SCHOLARSHIP. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
fees, not exceeding £20 per annum, will be awarded at Keble Uclege in 
De: ember 189. 

Tne Examin.i.on commences Thursday, December 7.* 

Subjects : Chemistry or Biology, with Elementary Mechanicsand Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 

For full particulars apply to W. HatcuettT Jackson, Keble College, 
Oxford. 


NATURAL ‘ 





GEOLOGICAL SCHOLARSHIP FOR 
WOMEN. 


The HARKNESS SCHOLARSHIP of £35 a Year for Three Years, 
given triennially by Examination to a Member of Girton or Newnham 
Col ege in her First Year, will be next awarded in NOVEMBER 1804. 
information to be obtained from Miss A. Jonnson, Llandaff House, 
Cambridge. 





x) 
THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 
AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 
PrincipaLc—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Senior-InNstructor—C, CAPITO, M.I.E.E., M.1.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 


The College provides a ‘Training for Electrical, Mechanical, Civil, and 
Mining Engineers. for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary ‘l'raining fur 
Students entering Cooper’s Hill and the Central Insutution. 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 


The President and Council are prepared to receive Applications for the 
Post of Principal in the College. ‘Ihe Salary at present 1s £500 per annuw 
From the constitution of the College it is not necessary that the Principal 
should have made any branch of science his especial study. 

Applications, accompanied by references and thirty-six copies of not more 
than five testimonials. must be sent on or before NOVEMBER 18 to the 
undersigned, who will, on request, furnish particulars as to the duties, 

H. F. STOCKDALE, ‘Secretary. 


HIGH SCHOOL, NEWCASTLE- 
UNDER-LYME, STAFFORDSHIRE, 


Two Posts will be Vacant in JANUARY next. 

(1) That of CHIEF SCIENCE MASTER, for which a sound know- 
ledge of Chemistry and Physics, Theoretical and Practical, is necessary. 

(2) That of ASSISTANT SCIENCE MASTER, whose time will be 
divided between teaching in the School and Lecturing for the Staffs. County 
Council. Candidates must have a good knowledge of Geology, with refer- 
ence to Coal-Mining, also of Chemistry, and some knowledge of Physics 
is desirable. 

For particulars app!y to the Heap Masrer, to whom testimonials must 
be sent not later than NOVEMBER to. 


SOUTH AFRICAN MARINE ALGAE. 


Well Mounted, Named Specimens, in Exchange for Named well Pre- 
pared Marine Algz from cther Parts, Lists Exchanged. 
H. Becker, M.D., Grahamstown, South Africa. 


TO AUTHORS. =iSeiontific por Literary W eke 


read by a Gentleman of experience. MSS. placed with Publishers, 
and Author’s interests carefully represented. Gomeinations free. — 
_ Apply to CHARLES Hoppe, 14, Southampr on Street, Strand, 











CONCHOLOGY. 


New and interesting Species of Recent Shells from Borneo, Philippine 
Islands, China, &c., &c. 
COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises, 
and supplied promptly at moderate prices. 
Rectangular, from rs. 3¢. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 
Price List on Application. 











HUC i FULTON (Conchologist), 
a re Se 
LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Stentor ccruleus, Spongilla fluviatilis, Philodina 
roseola, Brachionus rubens, Stephanoceros Eichhornii, Lophopus crystal- 
linus and other PondjLife. Specimen ‘lube, with Drawing and Descrip- 
tion, Price 1s., Post Free. Amoeba, Hydra, Vaucheria, living Crayfish, 
and other types for the Student in Biology. 


T. E. BOLTON, 


FARLEY ROAD, MALVERN LINK. 
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Sales by Auction. 


MONDAY, NOVEMBER 6. 


THE LIBRARY OF BOOKS OF THE LATE REV. H. BURNEY | 


MR. J.C. STEVENS will Sell by Auction, 
at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
NOVEMBER 6. at half-past 12 precisely, the Library of Natura 
History. Scientific, ‘Pheological, and other Books of the late Rev, 
Henry Burney, of Wavendon Rectory, Woburn Sands. 

On view the Saturday prior, 10 till 4, and Morning of Sale, and Catalogues 

had. 





FRIDAY, NOVEMBER 1. 
VALUABLE SCIENTIFIC INSTUMENTS. 

MR. J. C. STEVENS will include in his 
Sale by Auction at his Great Rooms, 38 King Street. Covent Garden, 
on FRIDAY, NOVEMBER 10, Valuable Scientific Instruments, com- 
prising a 6-inch spark Induction Coil by Apps, Brown1nc's Arc Lamp, 
large «ptical Magic Lartern with all accessories, 24-cell Lethande, 
Secondary Battery. 1o-cell large Silvertown Battery, 5 Amperes for 2> 
hours, Siemens Differential Arc Lamp and Globe, &c., Microscopes 
and Objectives, Telescopes, &c. 

On view the Day prior, 2 till 5, and Morning of Sale, and Catalogues had. 


“MICROSCOPICAL STUDIES 
MARINE ZOOLOGY. 


We begin, this month, the issue of a specially useful and high-class 
Series of Microscopical Preparations Illustrative of Rare Marine Life. 
‘the first Series will comprise Fourteen Slides sent out in Four Quarterly 
Instalments. The First Instalment (zow ready) comprises :— 








The Beautiful Pelagic Ascidian Sa/fa shown in one Slide in ventral 
position, in a second laterally; also the Pelagic Annelid Zomofteris, 
carrying (iva; and lastly, a Special-Mount of Lucernaria, showing Ova, 
Sperm-masses, C-cystophoses, Septa, &c., &c. 

Each Instalment will be accompanied by Fu// Descriptive Letterpress 
(18 to 24 pp.) and by Two Hand-coloured Lithographed Plates). Sub- 
scription 21s. for Series of Fourteen Slides, Post free, with Journal. 

Subscribers having already any of the Slides, are at liberty t» exchange 
for others not in their Collections, but Lacernaria will, we think, be the 
only instance ip point in the Series. 


SINEL & HORNELL, Biological Laboratory, Jersey (C.I.) 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s8.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 


of Fossils Post Free. 


ROCK SECTIONS for the MICROSCOPEfrom 1s. 6d.each, Post Free 


CaTacoGugs GRaTIs. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e 
always in Stock. 


THOMAS D. RUSSELL; 


78 NEWGATE STREET, LONDON, E.C. 


COLLECTIONS or MINERALS, ROCKS, or FOSSILS 
_ Specially prepared to meet Requirements of Students, Lecturers, &c. 
And Illustrating the various Manuals, &c., as used at all Colleges 


| Schools, &c., price 10s. 6¢. to 42s. and upwards. Special Instruction and 
| Collections for Travellers, Prospectors, &c. ‘lerms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


| The largest and best Series of the most interesting varieties from hundred 
| of localities. All one price, 1s. 6d. each, post free. List free on application 


| Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
SAS. R. GREGORY 
MINERALOGIST AND GEOLOGIST, 


88 CHARLOTTE ST., FITZROY SQUARE, LONDON,W. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recent additions to stock include a small selection of Gem-stones, cut and 
in the rough, Diorite and Biotite-Gneiss from various Scotch localities, and a 
fine series of Sedimentary Kocks. Specimen Tubes. Glass-topped Boxes, 
Card Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossil-, 
Insects, and Birds’ Eggs, and Entomologists’ requisites always on hand 
Lapidary’s work executed. 

Now Ready, Price 6¢., or Post-free 7¢d., No. 3 of THE GLACIALISTS’ 
MAGAZINE, Edited by P. F. Kenpatt, F.G.S., with Articles by Prof. E 
Hull, and Messrs. Lomas, Kendall, Warren Upham, and G. H. Morton. 


BREAKFAST—SUPPER, 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK, 


HOLLOWAY’S PILLS 
CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Compl°’ ats. 
CAN BE TAKEN BY THE MOS WeLICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


THE ENGLISH CITIZEN SERIES. 


A New and Cheaper Edition. 


Crown 8vo. 2s. 6d. each Volume. 


Will be Published shortly :— 


THE _STATE IN RELATION TO LABOUR. By 
W. STANLEY JEVoNs, LL.D., F.R.S. 
LOCAL GOVERNMENT. By M. D. CHALMERs. 


| THE STATE IN RELATION TO EDUC TION. By 
‘HENRY CRAIK, C.B. 
| 


The following Volumes have already appeared : - 


CENTRAL GOVERNMENT. By H. D. Trait. 

THE ELECTORATE AND THE LEGISLATURE. By 

¢, DPENCER WALPOLE. 

— LAND LAWS. By Sir F. PoLtock, Bart. (Second 
=dition.) 


JUSTICE AND POLICE. By F. W. Maittanp. 

FOREIGN RELATIONS. By SpeENcER WALPOLE. 

THE POOR LAW. By the Rev. T. W. Fow te. 

THE PUNISHMENT AND PREVENTION OF CRIME. 
By Colonel Sir E>MUND DU CANE. 


MACMILLAN AND CO, LONDON. 











sic . ON SALE BY 
MACMILLAN & BOWES, 


ARCHIMEDES.—Opera, cum nova versione latina. 
1792. (The best edition of Archimedes.) 145. 

ASTRONOMICALREGISTER. Vols. 1 to 20 (1863-82), 
in 10 Vols. Half-calf. £4 10s. 

BOOLE’S DIFFERENTIAL EQUATIONS. 
Edition, and Supplement. 2 Vols. 36s. 


BRIOT AND BOUQUET.—Théorie des Fonctions Ellip- 


tiques. Cloth. 1875. 25s. 
EULER.—Mechanica. 2 Vols. Half-calf. 1736. 14s. 
EULER.—Methodus Inveniendi Lineas Curvas. 1744. 10s: 
FLAMSTEED.—Life by aoa, with the scarce Supple- 


ment. 4to. Bds. 1835-37 


Folio. 


—s pA PRESCOTT. Scientific Papers. 2 Vols. 

RIEMANN.—Mathematische Werke. 1876. 12s, 

REGAUD.—Correspondence of Scientific Men. 2 Vols. 

. 1841. 125. 6d. 

SALMON.—Higher Plane Curves. 1873. 12s. 

SONNET.—Dictionnaire des Mathematiques Appliquées. 
Complete ing Parts. 1867-68. 12s. 

VERDET.—(CEuvres. 8 Vols. in 12 Parts. 1868-73. £5 Ios. 


WHEWELL’S HISTORY OF THE INDUCTIVE 
SCIENCES. 3 Vols. (Zhe best edition.) 1857. 


215s. 


New Publication. Subscriber's Edition, 


Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber’s Name will be Printed on his or her own Copy), 


Entitled 
FOURNET, 1892. 
AN ILLUSORY EYE DISEASE, 


CONTENTS :— 
PROGRESSIVE (sic) MYOPIA. 
Case No. 1.—Culled from Mr. Rosert BrupENELL CaRTER. 
One Lithographed Prescription. Four Wood Engravings. 
Case No. 2.—Culled from Mr. NetTtLesuip. 
One Lithographed Moorfields Hospital Form, 
Case No. 3.—Culled from Mr. Joun Couper. 
One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry SiLcock. 
One Lithographed Moorfields Hospital Form, 
5.—Culled from Mr. Georce Lawson. 
One Lithographed Moorfields Hospital Form. 
séis.—Culled from Mr. Crircuett. 
One Lithographed Prescription. 


FOURNET ON CONVERGENT SQUINT. 


Case No. 6.—Culled from Mr. NetTLesuip. 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving. 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 
A. FOURNET, 


18 BENTINCK ST., WELBECK ST., LONDON, W. 
Price 25. 


Case No. 
Case No. 





KNOWLEDGE: 


MAGAZINE OF SCIENCE, SIMPLY WORDED, 
EXACTLY DESCRIBED. 
The NOVEMBER NUMBER contains :— 


THE TALLEST MAMMAL. By R. Lypexker. 
THE MAKING OF MOUNTAIN CHAINS. 4 &: G. Waits 


A 


‘HE TINTS OF THE LUNAR — By A.C . RANYARD. 
LEXELL’S COMET. By W. T. Ly 
DUST AND ATMOSPHERIC PHENOMENA. By Dr 


McPuHerson. 


CURIOUS CUCOONS. By E. A. Burcer. 
PRICE SIXPENCE MONTHLY. 
KNOWLEDGE OFFICE, 326 HIGH HOLBORN. 


Instrument Company, Cambridge. — 
Addressall communications ‘‘ Instrument Company, 
Cambridge.’’ 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 18. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


WA PURE 


3rd | 
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| The Hon. Sir WILLIAM MACLEAY, Kt., F.L.S., M.L.c. 


THE MACLEAY MEMORIAL VOLUME 


Royal 4to, 51 and 308 pages, with Portrait and Forty-two Plates. 
Ready (in Sydney) on September 22. 


Price THree Guineas. 


Te B. Seencer. The Blood Vessels of Ceratodus (Plates i.-v.).—Prof, 
*. W. Hutton, The Pliocene Mollusca of New Zealand (PI. vi.-ix.) —Prof 
} W. A. Haswett. A Mon graph of the Temnocephalee (PI. x.-xv.).—Prof. 
| W. A. Haswetr, On an apparently New Type of the Platyhelminthes 
| [7 »ematoda’) (Pl. xvi.).—Prof. T. J. Parker and Miss J. G. Ricw, 

Myology of Padinurus Edwardsii, Hutton (Pl. xvii -xxi ).—Prof. J. T. 

Witsor and Dr.C.J. Mar 1N, Ot servations upon the Anatomy of the Muzzle 
| of the Ornithorhynchus (PI. xxii.-xxiii ).—Prof. Witson and Dr. Marrin, 
| Onthe peculiar Rod-like Tactile Organsin the Integument and Mucous Mem- 

brane of the Muzzle of Ornithorhynchus (PI. xxiv.-xxvi ).—C. Heptey, On 
| Parmocechlea Fischeri, Sm. (P). xxvi.).—Prof. R. Tare, On the Geo- 
graphic Relations of the Floras of. Norfolk and Lord Howe Islands.— Baron 

von MUELLER, Noteson an undescribed Acacia from N.S.W. (Pl. xxviii.)— 
Baron voN Muetierand J. H. Maiwen, Description of a new Hakea trom 
N.S.W. (Pl. xxix.).—R Ernerip &, Jun. Description of some of the 
Weapons and Implements of the Alligator T ribe, Port Essington, N.A. 
(Pl. xxx.-xxxv.).—N. A. Coss, Nematodes, mostly Australian and Fijian 
(PI. xxxvi.-xlii.). 

Published by the Linnean Society of New South Wales, and 
sold by DULAU & CO. 37 Soho Square, London ; and R, 


FRIEDLANDER & SOHN, Berlin. 


AN EXAMINATION 
WEISMANNISM. 


BY 


G. J. ROMANES, F.R.S. 


Pp. 221, with Portrait of Professor Weismann, 


| Contents :— 
| 





PRICE SIX SHILLINGS, 


LONGMANS @& co. 





‘By , LIONEL S. BEALE, M. B., F.R.S. 


SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s. 
aa ene all AND THE MORAL QUESTION. 
38. 6d. 


THE {LV ER. Pp. 230. 86 Illustrations, many coloured. 5s. 


HOW TO WORK bo THE MICROSCOPE 1co 
Plates. 21s (Harrison 

THE MICROSCOPE. IN MEDICINE. 86 Plates. 215. 

BIOPLASM: Introduction to Medicine and Physiology 
6s. 6d. 

ON LIFE AND ON VITAL ACTION. 5s. 

THE MYSTERY OF LIFE. 3s. 6d. 


THE “MACHINERY” OF LIFE, 2s. 


London: J. & A. CHURCHILL. 


Now Ready, Cloth, 8vo. 250 pp., Price 12s. net, Postage 6d. 
AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACE. 


By F. W. MILLS, F.R.M.S., with a 
BIBLIOGRAt HY by ju LIAN DE BY, F.R.M.S. 


Contents.—Preliminary Remarks—The Structure of Diatoms— Movement 
of Diatoms—Classification of the Diatomacez, with a Conspectus of the 
Families and Genera—Modes of Reproduction—Collecting Diatoms— 
Mounting Diatoms—Microscopical Examination—How te Photograph 
Diatoms.— BIBLIOGRAPHY. 

London: ILIFFE & SON, 3 St. Bride Street, E.C. 


** No reader will close this book* without admitting that it is at least the 
ao of authors who are thoroughly conversant with their subject. 
| Ine of the most fascinating volumes which has ever come under our 

notice.”—Annals of Natural History. 


*WILD SPAIN: Records of Sport with Rife, 


Rod, and Gun, Natural History, and Exploration. By ABEL 
CHAPMAN and WALTER J. BUCK. £r 1s. 


GURNEY & JACKSON, 1 Paternoster Row. 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, November 2. 

LinngEAN Society, at 8.—A Contribution to the Phanerogamic Flora of 
Mato Grosso and the Northern Chaco: Spencer Le Marchant Mcore — 
On a New Freshwater Schizopod from Tasmania: G. N. Thomson 

Cremicat Society, at 8.—Hydrocarbon from Phenyl-propionic Acid: Dr. 

S. Kipping.—Action of Chlorine on Quicklime : V. H. Veley.—Note on 

Hypoaitrites: D. H. Jackson.—The Reaction between Hydrochloric 

Acid and Potassium Chlorate: W. H. Pendlebury and M. McKil'op — 

Formation «f Indoxagen Derivatives: Dr. W. A. Bone.— Synthesis of 

Piazine Derivatives: Dr. A. P. Masonand Dr. G. R. Winder.—Inter- 

action of Quinones and Benzenoid Amines: Dr. J. Leicester. 

SANITARY INSTITUTE, at 8.—Occupation and Mortality: Dr. Arthur 


Newsholme. 
FRIDAY, NoveMBeER 3. 
GeoLocists” ASSOCIATION, at 8.—Conversazione. 


MONDAY, Novempgr 6. 

ARISTOTELIAN SociETY. at 8.—President’s Annual Address.—The Concep- 
tion of Infinity: Dr. Shadworth H. Hodgson. 

Society OF CHEMICAL INDUSTRY, at 8.—Spirit Assaying by Weight: J. 
Scarisbrick.—Estimation of Alizarine and Allied Colouring Matters: P. 
W. Dreaper. 

Rovat INSTITUTION, at «.—General Monthly Meeting. 


TUESDAY, November 7. 

Zoo.ocicat Society, at §8.30.—Nothosaurian Fossil Reptile from the 
lrias of Lombardy: G. A. Boulenger.—On Specimens of Reptiles and 
Batrachians transmitted by H. H. Johnston, C.B., from British 
Central Africa: Dr. A, Giinther, F.R.S.—On a Collection of Land and 
Freshwater Shells transmitted by H. H. Johnston, C.B., from British 
Central Africa: Edgar A. Smith.—On Two Collections of Lepidoptera 
sent by H. H. Johnston, C.B., from British Central Africa: Dr. Arthur 


G. Butler. 
WEDNESDAY, November 8. 

Gro.ocicaL Society, at 8.—The Geology of Bathurst, New South Wales: 
W. J. Clumies Ross. —The Geology of Matto Grosso (Brazil): Dr. J. W. 
Evans.—Notes on the Occurrence of Mammoth Remains in the Yukon 
District of Canada, and in Alaska: Dr. George M. Dawson, C.M.G. 

ENTOMOLOGICAL SOCIETY, at 7.—A Revision of the Genus (Eneis : Henry J. 
Elwesand James Edwards.—On the Homopterous Genus Pyrops, with 
Descriptions of Two New Species: W. L. Distant.—On the Sexes of 
Larva emerging from the Successively Laid Eggs of Smerinthus populi ; 
Prof. E. B. Poulton, F.R.S. 


THURSDAY, NovemMBeER 9g. 


ke 


MATHEMATICAL Society, at 8.—Annual General Meeting.—Election of | 


Council.—Mechanical Solution of an Old Problem: Prof. L. J. Rogers.— 
The Stability of Certain Vortex Motions: A. E. H. Love.—Cyclotomic 
Quartics: Prof. G. B. Mathews.—On the Application of Elliptic 
Functions to the Curve of Intersection of Two Quadrics: J. E. 
Campbell. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8. 


FRIDAY, NoveMBER 1o. 

Puysicar Society, at 5.—On the Separation of Three Liquids by Frac- 
tional Distillation: Prof. S. Young, F.R.S., Prof. Barrett, and Mr. 
Thomas.—On the Critical Constants of various Ethers: Prof S. Young, 
F.R.S.—An Instrument for Drawing Conic Sections: J. Gillett. 

ROYAL ASTRONOMICAL SocigETY, at 8 


SATURDAY, Novemser 11. 
Rovat Botanic Society, at 3-45- 





NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers, 


Editcrial communications to the Editor. The 

telegraphic address of NATURE jis “ PHUSIS, 

LONDON.” 

SUBSCRIPTIONS TO “NATURE.” 
ge & 
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CHARGES FOR ADVERTISEMENTS. 


6060 Oe OF ean ano 


Three Linesin Column ....... 0 2 
aS 
One Eighth Page, or QuarterColumn . 0 18 
Quarter Page, or Halfa Column . . . 1:15 
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Money Orders payable to MACMILLAN & CO. 
OFFICE: 2 BEDFORD STREET, STRAND, W.C. 





DUST IN AIR. 


Instruments designed by JOHN AITKEN, Esq., F.R.S., &c. 
and made by WILLIAM HUME, Edinburgh. 
THE POCKET DUST COUNTER 
Has Moist Chamber, Millimetre Scale on glass, Viewing Lens, Graduated 
Measuring Air-pump, 2 Stopcocks. In Case, 44 X 3 X 1f; Weight, 10 ozs. 


THE KONISCOPE, 

For the Study of the Colour Phenomena of Cloudy Condensation, due to dust. 
Half-metre Moist Chamber Glass Ends, Air-pump and Stopcock ; Weight 
tlb. rg0zs. PRICE £8 8s. 

PLATTNER’S COMPLETE BLOWPIPE 
LABORATORY, 

FOR GEOLOGISTS, MINERALOGISTS, AND SCIENTIFIC 
vo SURS. 

For the Qualitative and Quantitative Analysis of Minerals, including very 
numerous Assay and Blowpipe Tools and Reagents, with a fine Balance in 


collapsible glass case. "eek Case measures 214 X 17} X 154; weighs 


CE £25 12s. 6d. 


so lbs. PR 





THE CANTILEVER PROJECTION LANTERN. 
Flat and Open Stage, for use at Science Lectures, Physical and Chemica 
Experiments. Shows Lung and Whole Brain Sections for Physiologists 

and Pathologists. Condensers 5$ to 76 inches diameter. 
RICES from £6 10s. 
ILLUSTRATED DESCRIPIIVE PAMPHLET. 


WILLIAM HUME, 


SCIENTIFIC INSTRUMENT MAKER, 
2 WEST COLLEGE STREET, EDINBURGH 


ot Karuila 


Mathematical Instrument Manufacturer to H.M. Government, Counci! o 
India, Science and Art Department, Admiralty, &c 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Price- 

Illustrated Price List Post Free. : 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
GOLD MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1836. 


Address:—GREAT TURNSTILE, HOLBORN. LONDON __ C. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Potiery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
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MESt.AS. MACMILLAN & 60.'S TEXT-BOOKS FOR ADVANCED STUDENTS 


POPULAR ASTRONOMY. By Simon Newcomb, LL.D., Pro- 


fessor U.S. Naval Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo, 18s. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M.A. Second Edition. Medium Svo, 21s. 


THE THEORY OF LIGHT. By Thomas Preston, M.A. With 


Illustrations. S8vo, 15s. net. 


APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- 


MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. aus, 
Vol. II. Two Parts. 18s. each. 
Vol. IIIl.—ORGANIC CHEMISTRY. THE CIIEMISTRY OF THE HYDROCARBONS, and their Derivatives, 
Parts I., II., [V., and VI., 21s. each. Parts II]. and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. 


M. PATTISON MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 12s. 6d. 


HISTORY of CHEMISTRY from the EARLIEST TIMES 
TO THE PRESENT DAY. By ERNST VON MEYER, Ph.D. Translated by George McGowan, Ph.D. 
Svo, 145. net. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY 


OF THE ANIMAL BRODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUK 
GAMGEE, M.D., F.R.S. With Illustrations. Vol. I. Medium 8vo, 18s. [ Vol. LL. shortly. 


A POPULAR TREATISE ON THE WINDS. Comprising the 


General Motions of the Atmosphere, Monsoons, Cyclones, ‘Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 
HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
Ly Prof. G. H. EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 
ARNOLD LANG, With Preface by Prof. Dr. Ernst HAECKEL. Translated by H. M. BERNARD, M.A. Cantab., 
and M. BERNARD. PartI. 8vo, 17s, net. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VERTEBRATES. By Prof. R. WIEDERSHEIM. Adapted by W. NEWTON PaRKER. $8vo, 12s. 6a. 


A TEXT-BOOK OF PHYSIOLOGY. By Michael Foster, M.D. 


F.R.S., Professor of Physiology, Cambridge. [Illustrated. Fifth Edition, largely Revised, S8vo. Parts I., llL., 1V., 
10s. 6d. each. Part III., 7s. 6¢. Appendix by Dr. SHERIDAN LEA. 7s. 6d. 


TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 


GENESIS. By. Prof. E. ZIEGLER. Translated by DoNALD MACALISTER, M.A., M.D. Illustrated. 8vo. 


Part I—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. : 
Part Il.—SPECIAL PATHOLOGICAL ANATOMY. Sections IL—VIII. Second Edition, 12s. 6¢. Sections IX.— 
XII. 12s. 6a. 


A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. 


By D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously 
Illustrated. Vol. I. Med. 8vo, 25s. [Vol. 71. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


M. BALFOUR, M.A., F.R.S. Intwo Vols. Second Edition. Medium 8vo. Vol. I. 18s. Vol. IL, 21s. 
MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN AND GO0.’S NEW BOOK, ' 


THE COLLECTED WORKS OF THOMAS HENRY HUXLEY, F.R:S. 


In Monthly Volumes. Globe 8vo. 55. each Volume. (THE EVERSLEY SERIES.) 





Vol. I. METHOD AND RESULTS. [Ready. | Vol VI. HUME. 

Vol. I. DARWINIANA, [Aeady. | Vol. VII. ETHICAL AND PHILOSOPHICAL 
Vol. III. SCIENCE AND EDUCATION. ESSAYs. 

Vol. IV. SCIENCE AND HEBREW TRADITION, | Vol. VIIT. MAN’S PLACE IN NATURE. 


Vol. V. SCIENCE AND CHRISTIAN TRADITION. ! Vol. IX. ESSAYS IN SCIENCE. 


AN ELEMENTARY TREATISE ON THE GEOMETRY OF CONICS. 
By ASUTOSH MUKHOPADHYAY, M.A., Fellow of the University of Calcutta. Crown 8vo. 4s. 6d. 


AN ELEMENTARY TREATISE ON THEORETICAL MECHANICS. 
By PROFESSOR ALEXANDER ZIWET, Assistant Professor of Mathematics in the University of Michigan. T'art I, 
Kinematics. 8vo. 8s. 6d. net. 


ON RIEMANN’S THEORY OF ALGEBRAIC FUNCTIONS AND THEIR 
INTEGRALS, A Supplement to the usual Treatises. By FELIX KLEIN. ‘Translated from the German, with the 
Author’s permission, by FRANCES HARDCASTLE, Girton College, Cambridge. 8vo. 45. 6d. net. 


A TREATISE ON THE THEORY OF FUNCTIONS. By James Harkness, 


M.A., Associate Professor of Mathematics in Bryn Mawr College, Pa., U.S.A., and FRANK MORLEY, M.A., 
Professor of Pure Mathematics in Haverford College, Pa., U.S.A. 8vo. 18s. net. 


A SHORT COURSE IN THE THEORY OF DETERMINANTS. By Laenas 


GIFFORD WELD, B.Sc., M.A., Professor of Mathematics, State University of lowa. Crown 8vo. 75. 6¢. 


AN ESSAY ON NEWTON’S PRINCIPIA. By Watter W. Rouse Batt, 


Fellow and Assistant Tutor of Trinity College, Cambridge. Crown 8vo. 6s. net. 


CURIOSA MATHEMATICA. Part II. Pillow Problems Thought Out During 


Wakeful Hours. By CHARLES L, DODGSON, M.A., Student and late Mathematical Lecturer of Christ Church, 
Oxford. Second Edition. Crown 8vo. 2s. 


UTILITY OF QUATERNIONS IN PHYSICS. By Atexanper McAvtay, 


M.A., Lecturer in Mathematics and Physics in the University of Tasmania. 8vo. 5s. net. 


J 


INORGANIC CHEMISTRY FOR BEGINNERS. By Sir Henry Roscor, 


F.R.S. Assisted by JosepH Lunt, B.Sc. (Victoria). Globe 8vo. 2s. 6d. 


TEXT-BOOK OF GEOLOGY. By Sir Arcuipatp Geixiz, F.R.S. Third 


Edition, Medium 8vo. 28s. 


TABLES FOR THE DETERMINATION OF THE ROCK - FORMING 
MINERALS. Compiled by F. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated 
from the Russian by J. W. GREGORY, B.Sc., F.G.S., of the British Museum (Natural History). With a Chapter on the 
Petrological Microscope by Prof. G. A. J. COLE, M.R.L.A., F.G.S. Super Royal 8vo. 45. 6d. net. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D., F.R.S., Professor 
of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge. With Illustrations. Sixth 
dition. Part I. comprising Book I.—Blood—The Tissues of Movement—The Vascular Mechanism. 8vo, cloth. 10s. 60. 


HAND-BOOK OF PUBLIC HEALTH AND DEMOGRAPHY. By Epwarp 
F. WILLOUGHBY, M.B., Diploma in State Medicine of the London University, and in Public Health of Cambridge 
University. Feap. 8vo. 45. 60. 


ELEMENTARY COURSE OF PRACTICAL SCIENCE. By Hvcn Gorpox 
Part I, Pott 8vo. ts. 
MACMILLAN AND CO., LONDON. 
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-PERKEN, SON AND RAYMENT, manuracrurers. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 


“OPTIMUS” MACIC LANTERNS. 


Each : antern is efficient for Exhibi- 
tions » Lens gives crisp definition 
erior Achromatic Photographic 
with Rack and Pinion Com- 
Each 


( Lolnation, 
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Russian Perforated. 


2 in Box 
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(to take Demonstrating Tank) with Brass 
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Russian Iron Body, Brass Sliding Tubes 


Lantern PHOTOGRAPHS, Plain 12/-; ‘Coloured 18 6 aes. 


” PERKEN, SON & RAYMENT. 


** OPTIMUS”? 
PHOTOGRAPHIC 
OUTFITS. 


Rayme nt’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
lides, ** Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
and best W aterproof Case. 


Giving Pictures of the following sizes in inches 
6} xX 4} | 8} x 64] 10 x 1% xX ro] 15 X 12 


£12 £15 £20 £23 | £30 


$9 HATTON CARDEN & LONDO N 
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44 x 


£10 











LANTERN STEREOSCOPE. 


CAN BE ADAPTED TO ANY LANTERN, 
For projecting on Screen Pictures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY 


By Appointment to the Royal /mstitution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 
INFLUENCE MACHINES. 


WIMSHURST 


School Form with 1 


” 3”? 





SAMUEL HENSON, 


LAPIDARY MINERALOGIST, &e. 
ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

Beautiful Carved Queensland Opals, Rock Crystal, 
Agate, &c., &c. 

Choice Specimens of New Minerals suitable for c ollectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, w. 


SCIENTIFIC 


Labradorite, 


16 i 
Harvey and Peak’s Ferm, best make, Fed in. Plates 


Sm. Fas £1150 
2100 

4100 

” . ” 5100 

6100 

in. Plates 8100 


Ditto, strongly b built for a purposes 
SPECIALLY RECOMI MENDED. _ 





141 OXFORD STREET, 
(ANDERTON’S PATENT.) 


AND PEAK, 





TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lanr Carpenter, Esy., Prof. Forses. New 
Triple constructed for B. J. MALDEN, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
Patent Pamphagos Lantern 
Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, sd. Smaller do., 6d. Pamph- 
lets Free.—HUGHES, Speciatist, Brewster House, Mortimer Road, 
Kingsland, N 


WoOoRTHIES. 


Award. 
Guinness, Madame Apge.ina Patti, &c. 


Science Lecture Sets. Novelties Cheapest and Best. 


— ee 


The following is a list of the Steel Portraits that have appeared in the above Series:— 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 

CHARLES DARWIN. 

JOUN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE, 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

BARON ADOLF ERIK NORDENSKJOLD. 
LORD KELVIN. 

HERMANN L. F. HELMIIOLTZ. 

S{R JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 


SIR GEORGE B. AIRY 
J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 

SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 

JAMES PRESCOTT JOULE. 

WILLIAM SPOTTISWOODE, 

ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 

DMITRI [VANOWITSH MENDELEEFF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir 


A. Creikie is 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. 


the First of a New Series. 
or the Set ci 


The Portfolio may be had separately, price 6s. 


Cheques and Money Orders pavable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 REDFORD STREET, STRAND. 





Printed by Rrcnarp CLav anp Sons, Limrtep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 


MACMILLAN AND Co., 


at 29 Bedford Street, London. W.C., aad ¢ 


Fifth Avenue, New York.—Tuurspay, November 2, 1893. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.””—WonRDSWORTH. 
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Sole Makers: New Patent a 
“ NEWTONIAN ” 
NEWTON & CO. Lamp 10 Optical 
Lanterns. . 


$, FLEET ST., 
LONDON. 


Givesmorelightthan | 7#S¢ Published. Fourteenth Edition. Twontieth Thousand. 


any other. 


“oP qe With New Chapters on the Alleviation and Cure of 


than any other. Short Sight and the Improvement in Old Sight. 


Has no unnecessary 


a OUR EYES, and HOW to PRESERVE 
; THEM FROM INFANCY TO 
OLD AGE. 
WITH SPECIAL INFORMATION ABOUT SPECTACLES. 
By JOHN BROWNING, F.R.A.S., F.R.M.S., &e. 


With 70 Illustrations.’ Price 1s. Cloth. 


CHATTO & WINDUS, Piccadilly, LONDON, wW. 


AND ALL BOOKSELLERS. 


Sent free for ts. by the Author, JOHN BROWNING, 63 Stran a 
London, W.C. 


- “Phe «STAR ’ MICROSCOPE i eae wt 
The lenses alone are worth the 2,2 modern marvel at ite low fg N EGR ETTI & ZAM BRA’S 


B E (" K’S CLINICAL THERMOMETERS. 


£2 2s. to £5 Bs. 
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4, 5, or G inch, with Patent Indestructible and Magnifying 
ladex, 5s. 6d. each, in Metal Case. 
4, 5, or y' inch, with Patent Indestructible and Magnifying 
Lens Front, 7s. 6d, each, in Metal Case. 

Half a Dozen sent free by Registered Post, and insured against loss «f 
breakage, to any country within the Postal Union, on receipt of Remittance. 
NEGRETTI & ZAMBRA are the Inventors and Patentees of the In- 
| destructible Index, upon which principle all Clinical Thermometers of the 
present day are made. 


NEGRETTI & ZAMBRA, 


| Scientific Instrument Makers to H.M. the Queen and Royal Family, Ob- 
servatories Kew and Greenwich, Britisn and Foreign Governments, &¢. 









made 
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out in brass, 
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38 HOLBORN VIADUCT. 
oat te aes ea Senne Branches—45 CORNHILL, and 122 REGENT STREET. 
i=_tii——m7a." Photographic Studio—CRYSTAL PALACE. 
SOSSSSSSSSHSSSOSSOSOOOOS | Telephone No. 6583. Telegraphic Address: “ Negretti, London.” 
Lilustrated Price Lists of Microscopes, Barometers, Thermometers, 


R & J. BECK, 68 Cornhill. London, E.C. &c., &c., sent free by Post to all parts of the World. 





















x NATURE 


| NoveMBER g, 1893 





THE VICTORIA UNIVERSITY. 
THE EXTERNAL EXAMINERS OF THE UNIVERSITY. 


JAMES ADAM, M.A., Fellow and Tutor of Emmanuel College, Cam- 
bridge. Examiner in Greek. 
+ARCHIBALD BARR, B.Sc., Professor of Engineering in the University 
of Glasgow, Examiner in Engineering. 
CLOVIS BEVENOT, Professor of French ‘in Mason College, 
Birmingham, Examiner i in French Language and I. iterature. 
*KARL BREUL, Ph.D., M.A., University Lecturer in German, Cam- 
bridge, Examiner in German Language and Literature. 
TOHN FREDERICK BRIDGE, Mus.D., Examiner in Music. 
W. WATSON CHEYNE, M.B., F.R.C. :. Professor of Surgery, King’s 
College, London, Examiner in Surgery. 
+D. J. CUNNINGHAM, M._D., Professor of Comparative Anatomy in the 
Jniversity of Dublin, Examiner in Anatomy. 
tR. T. GLAZEBROOK, M.A., F.R.S., Demonstrator in the Cavendish 
Physical Laboratory, Camabcidge Examiner in Physics. 
+A. H. GREEN, M.A,, F.R.S., Professor of Geology in the University of 
Oxford, Examiner in Geology and Palzontology. 
ALEXANDER HENRY, M.A., LL.B., Professor of Jurisprudence in 
University College, London, Examiner in Law. 
tC. H. HERFORD, Litt.D., Professor of English Literature in University 
College, Aberystwith, Examiner in English Language and Literature. 
+W. M. HICKS, M.A., Principal of Firth College, Sheffield, Examiner in 
Mathematics. 
G. B. HOWES, F.Z.S., Assistant Professor of Biology, Royal College of 
cierce, London, E xaminer in Zoology. 
WwW ILLIAM ANGUS KNIGHT, LL D~ Professor of Moral Philosophy in 
the University of St. Andrews, Examiner in L ogic and Philosophy. 
F. W. OLIVER, M.A., D.Sc., Quain Professor of Botany, University 
College, London, Examiner in Botany. 
W. MILLER ORD, M.D., F.R.C.P., Lecturer on Medicine, St. Thomas's 
ospital, London, Examiner in Medi icine. 
Rev. T. -" PAPILLON, M.A., late Fellow and Tutor of New College, 
Oxford, Examiner in Latin. 
tWILLIAM KAMSAY, Ph. D, 
versity College, L ondon, Examiner in Chemistry. 
+CHARLES S. SHERRINGTON, M.B., 
Thomas’s Hospital. London, Examiner in Physiology. 
tA. R. SIMPSON, M_D., F.R.C. 
of Edinburgh, Examiner in Obstetrics and Diseases of Women. 
ARTHUR L, SMITH, ’ 4., Fellow of Balliol College, Oxford, Examiner 


in History. 

tTHOMAS STEVENSC.., M.D., F.R.C.P., Lecturer on Chemical and 
Medical Jurisprudence, Guy’s Hospital, London, Examiner in Forensic 
Medicine and Public Health. 

RALPH SIFOCKMAN, M.D., Lecturer in Materia Medica and Thera- 
peutics, School of Medicine, Edinburgh, Examiner in Materia Medica 
and Pharmacy and in Pharmacology and Therapeutics. 

G. = WOODHEAD, M.D., F.R.C,P.Edin., Director of the Research 

Laborato ries of the Conjoint Board of Physicians and Surgeons, London, 
Examiner in Pathology. 

The Examiners against whose names a dagger(t) is placed retire at 
the end of November. Applications are invited for the posts they now fill, 
which should be sent in on or before NOVEMBER 328, and may be 
accompanied by Testimonials (Copies only) or References, at the Candidate’s 
discretion. Separate Examiners will be appointed in Forensic Medicine 
and in Public Health. ‘The appointments will be for Three Years. 
Examiners who have served a full term are not eligible for re-election. 

For further Particulars, apply to 

A. T. BENTLEY, M.A., Registrar. 

Manchester, October 1893. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8and9 YORK PLACE, BAKER STREET, W. 
AFTERNOON LECTURES, open to Men and Women. 

A Course of Four Popular Lectures on “‘ Ancient Volcanoes and Glaciers 
of North Wales,”’ illustrated by Limelight Views, will be given by Miss 
Cc ~~ RAISIN, B.Sc., on FRIDAYS, beginning NOVEMBER 17, 
at 4 

Fee :* the Course, 5s. ; any Single Lecture, 2s. 


TRAINING DEPARTMENT. 


Three Special Lectures, free on prese ntation of visiting cards, and open to 
Men and Women, will be given on the following Wednesday afternoons, 





at 4.30. 

November 22:—“' Miltonin Relation to Education.” By R. F. CHARLES, 
M.A. 

November 29:—‘‘The Dullard School in Germany.” By Miss M. 
Hopce. 

December 6 :—*' Pestalozzi.” By Joun Russet, B.A. 


All enquiries to be made of the Principal, Miss Emity Penrose. 
LUCY J. RUSSELL, Honorary Soesstary. 


- BEDFORD COLLEGE, ‘LONDON, 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 

Preparation for Matriculation and all the Examinations for Degrees in 
Arts and Sciences held by the University of London. Lectures may be 
attended by Students not entering for any E xamination. Special Lectures 
are now being given for the M.A. Degree, Branch IV. 

The Biological, Botanic cal, Chemical, and Ph 
to Students for Practical Work and for Original 

The Art School is open daily from 10 to 4. 


LUCY J. RUSSELL, Honorary Secretary. 





Research. 


ysical Laboratories are open 





THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Senior-INstructor—C. CAPITO, M.1.E.E., M.1I.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Worksho 
with Machine Tools, Pattern Shop, &c. 


The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 


The President and Council are prepared to receive Applications for the 
Post of Principal in the College. ‘The Salary at present is £500 per annum. 
From the constitution of the College it is not necessary that the Principal 
should bave made any branch of science his especial study. 

Applications, accompanied by references and_thirty-six copies of not more 
than five testimonials, must be sent on or before NOVEMBER 18 to the 





| undersigned, who will, on request, furnish particulars as to the duties. 


F.R.S., Professor of Chemistry ia Uni- | 
Lecturer on Physiology in St. | 


P., Professor of Midwifery in the University 


| the Hampshire County Council. 





H. F. STOCKDALE, » Secens atuny. 


GRESHAM COLLEGE, 
BASINGHALL STREET, E.C. 


A Course of Lectures on the ‘‘Geometry of Chance ”’ will be given on 
TUESDAY, NOVEMBER 21, WEDNESDAY, NOVEMBER 22, 
THURSDAY, NOVEMBER 23, and FRIDAY, ‘NOVEMBER 24, by 
Kart Pearson, M.A., Gresham Professor of Geometry. They will deal in 
an elementary manner with the application of Normal, Skew, and Com- 
pound Curves to Physical, Biological, and Economic Statistics, and will be 
illustrated by the Lantern and Diagrams. The Lectures begin at 6p.m., 
and are Free to the Public. 


REQUIRED, Two AsSISTANTs in the Physical De- 
partment of the City and Guilds of London Central Institution. One 
must possess a good knowledge of Mathematical and Experimental 
Physics, and have had experience in Teaching. The other must have 
gained a practical knowledge of Electrical Engineering ina Factory.— 
Apply, by letter, stating experience, salary required, &c., to Prof. 
Ayrton, Central Sastanten, Exhibition Road, London, 5.W. 





APPARATUS FOR THE TEACHING OF 
SCIENCE AND ART. 


TENDERS are invited for the Supply of the above Apparatus to Public 
Secondary Schools in Connection with the Technical Instruction Scheme of 
For Particulars apply to 

VAUGHAN CORNISH. 
13 _33 Southgate Street, Winchester. 





TO . AUTHORS. —Scientific and Literary Ww orks 


read by a Gentleman of experience. MSS. placed with “Publishers, 
and Author’s interests carefully represented. Consultations free.— 
Apply to CHARLes Hoppe, 14, Southampton Street, Strand, W.C. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, ( Gongs, Shells, and other Curios. 








COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 425. 

New Price List of Minerals, Rocks, and Stratigraphical Serits 
of Fossils Post Free. 

ROCK SECTIONS for the MICROSCOPEfrom 1s. 6d.each, Post Free 
ATALOGUBS GRATIS 

CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &¢., 
a) ways in Stock. 


THOMAS D. RUSSELL; 


78 NEWGATE STREET, LONDON, E.C. 











Geo 


ton 


Agat 
Ch 
Di: 

Stud 





Public 
eme of 


SH. 


— 


Vorks 
slishers, 
free.— 


CH 
Pottery, 
LS, 
and to 


»., 428. 
2 Series 


Post Free 
ERS, &e- 


LL» 


E.C. 











NeveMBER 9, 1893] 


Sales by Auction. 


FRIDAY, NOVEMBER 17. 
VALUABLE SCIENTIFIC INSTUMENTS. 

MR. J. C. STEVENS will include in his | 
Sale by Auction at his Great Rooms, 38 King Street. Covent Garden, 
on FRIDAY, NOVEMBER 17, Valuable Scientific Instruments, com. 
prising a 6-inch spark Induction Coil by Arrs, Bkowninc's Arc Lamp, 
large «ptical Magic Lantern with all accessories, 24-cell Lethanode, 
Secondary Battery, ro-cell large Silvertown Battery, 5 Ainperes for 29 


hours, Siemens Differential ~~ Lamp and Globe, &c., Microscopes 
and Objectives, Telescopes, & 


say prior, 2 till 5 ee Morning of Sale, and Catalagues had. 


On view the . 
: TUESDAY and WEDNESDAY, NOVEMBER 


aad 2 ABLE COLLECTION OF BRITISY LEPIDOPTERA 
MED BY ‘THE LATE KEV. HENRY BURNEY. 


MR. J. C. STEVENS will Sell by Auction 
at his Great Rooms, 38 King Street. 
and WEDNESDAY, NOVEMBER ar and 22, at 
precisely each day, the well-known Valuable and Extensive Collection 
of BRITISH LEPIDOPTI'*.RA formed at grea expense, during many 
years. by the late Rev. Henry Burney, of Wavendon Kectory, 
Woburn Sands. ‘The Specimens are in unusually fine condition, and 
include upwards of thirty examples of Chrysophanus dispar, and long 
series of nearly all the rare and extinct species, and many very fine 
varieties ; 
Cabinets. &c., & 

On view the Day ne ol 1o.till 5, and Mornings of Sale, and Calslogues had. 


~ CONCHOLOGY. 


New and interesting Species of Recent — “rama Borneo, Philippine 
Islands, China, &c., &c. 
COLLECTIONS AND oan BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &C. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises, 
and supplied promptly at moderate prices. 


Rectangular, from rs. 3d. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 


Price List on nae. 


HUGH FULTON (Conchologist), 
216 KING'S ROAD, LONDON, S.W. 


GOLLEGTIONS oF MINERALS, ROCKS, ox FOSSILS _ 








21 and 22. 











Specially prepared to meet Requirements of Students, Lecturers, &. | 


And Illustrating the various Manuals, &c., as used at all Colleges. 
Schools, &c., price 10s. 6¢. to 42s. and upwards. Special Instruction and 
Collections for ‘Travellers, Prospectors, &c. ‘lerms on application. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundred 
oflocalities. All one price, 1s. 6d. each, post free. List free on application 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
JAS. R. GREGORY 
MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 


SAMUEL HENSON, 


LAPIDARY MINERALOGIST, he 
as TABLISHED 1840. 
Precious Stones Cut and Mounted to any Design. Always on hand, 


Gcod Examples of the various Gems, Fancy Stones, and Semi-precious | 
Stones, Cut and in the Rough. | 


Beautiful Carved Queensland Opals, Labradorite, Rock Crystal, 
Agate, &c., &c. 
Choice Specimens of New Minerals suitable for Collectors and Museums. 
The Finest Collection of Mocha Stones ever made now on View. 
Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 
Student or Prospector. 


LESSONS GIVEN. | 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. | 


NATURE 


Covent Garden, on TUESDAY | 
half past 12 | 


also — two well-made forty-drawer Mahogany and other | 


xi 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


| Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


| Recent additions to stock include a small selection of Gem-stones, cut and 
in the rough, Diorite and Biotite-Gneiss from various Scotch loc alities. anda 
fine series of Sedimentary Kocks. Specimen Tubes. Glass-topped Boxes, 
Card Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, 
Insects, and Birds’ Eggs, and Entomologists’ requisites always on hand 
Lapidary’s work executed. 
Now Ready, Price 6d., or Post-free 7¢., No. 3 of THE GLACIALISTS’ 
MAGAZINE, Edited by P. F. Kenpact, F G.S., with Articles by Prof. E. 
Hull, and Messrs. Lomas, Kendall, Warren Upham, and G. H. Morton 


WIMSHURST 
MACHINES. 


With Glass Plates, allsizes, double and multiple, 
also with Ebonite Cylinders with and - without 
= Cases. R guvenis and medics: 
pocket, lecture-table 
"School Reslauin of every de- 


— “A 
a led 





aa ont 

scription. : 

Larce CaTacocvue, Fifth Edition, Royal 8vc, 
144 pp. 700 Illustrations, Post free, 7d. 


KING MENDHAM & Co., 


Western Electrical Works, Bristol. 


12 FENCIIURCH STREET, E.C. 
(W. B. ALLISON, AGENT.) ESTABLISHED 18 876.0 





London Address : 


| BEST RAPER’S INK (DICHROIC) 
| BLACK 


When this Ink is used writing 
becomes a pleasure, 


INK 
KNOWN In Jars, 6d. 1is., & 2s. each. 
| 


May be had from all Stationers. 


Can beobtained in London, through Messrs. BArcLAY & Sons, Farringdcn 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 





LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Stentor cceruleus, Spongilla fluviatilis, Philodina 
roseola, Brachionus rubens, Stephanoceros Eichhornii, Lophopus crysta!- 
linus and other Pond Life. Specimen ‘lube, with Drawing and Descrip- 
tion, Price 1s., Post Free. Ameeba, Hydra, Vaucheria, living Crayfish 
and other types for the Student in Biology. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


THROAT «© COUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


Tn contact with the gland $s at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confections becomes active! 
healing. 

Sold only in Boxes, 74d. 


JAMES EPPS & Co., 


.» and Tins, 1s. 14¢., 
Ltd., Hom 


Labelled. 


Lonpox, 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 
Holloway's Qintment and Pills may be obtained of 
all Medicine Vendors. 


vopathic Chemists, 
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PUBLISHED IN SHILLING MONTHLY PARTS. 
First Part Ready NOVEMBER 15. 














TWO COLOURED PLATES EVERY MONTH. 





An entirely new General Natural History, thoroughly abreast of the 
age, full, accurate, readable, and conveniently arranged ; containing upwards 
of 1600 J/lustrations by the most eminent animal draughtsmen of the day, and 
a series of 72 magnificent Coloured Plates. 





Edited by RICHARD LYDEKKER, B.A,, F.GS., F.Z.S., &c. 


The Royal Natural History, 


WITH A PREFACE BY Dr. P. L. SCLATER, F.R:S. 
(Secretary of the Zoological Society of London). 


SUBSCRIPTIONS RECEIVED BY ALL BOOKSELLERS AND NEWSAGENTS 
AND AT ALL RAILWAY BOOKSTALLS. 


Full Prospectuses and Subscription Forms gratis on application to 


FREDERICK WARNE & CO., Chandos House, Bedford St., Strand, London. 


CASSELL & COMPANY'S 
ANNOUNCEMENTS. 


THE STORY OF THE SUN. 


WILHELM ENGELMANN in LEIPZIG. 
Nachstehende bis auf die Neuzeit ergiinzte Specialkataloge 
meines Verlages stehen Interessenten auf Wunsch gratis und 
franco zur Verfiigung : 
1) Anatomie. Physiologie, Medicin. 


2) Astronomie, Mathematik, Meteorologie, Physik. ~— , BY 
3) Bergbaukunde, Chemie, Geologie, Kry stallographie, Mineralogie. " 
4) Botanik. Sir ROBERT STAWELL BALL, LL.D., F.R.S., 
5) ey Philosophie, Literatur, Pidagogik, Jurisprudenz, Theologie R A S 

Aedes 


Kunstwissenschaft. 
6) Phiiologie und Sprachwissenschaft. 
7) Technologie. 
8) Zoologie und Entwickelurgsgeschichte. 
Leipzig, November 1893. 
WILHELM ENGELMAN Verlagsbuchhandlung. 


Lowndean Professor of Astronomy in the University of Cam- 
bridge, Author of ** The Story of the Heavens,” &c. 
With 8 Coloured Plates, and other Illustrations. Cloth, 215. 


THE STORY OF OUR PLANET. 


BY 
T. G. BONNEY, D.Sc., F.R.S., F.S.A., F.G.S., 


Professor of Geology in University College, London, Fellow of 
St. John’s College, Cambridge, and Honorary Canon of Man- 
chester. With 6 Coloured Plates and Maps and about 100 
Cloth, 31s. 6d. 


Now Ready, Cloth, 8vo, 250 pp., Price 12s. net, Postage 6d. 
AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACE £. 


By F. W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY by JULIAN DEBY, F.R.M.S. 


Illustrations. 
Contents.—Preliminary Remarks—The Structure of Diatoms—Movement 


ELECTRICITY IN THE SERVICE 
of Diatoms—Classification of the Diatomacez, with a Conspectus of the OF MAN. 


Families and Genera—Modes of Reproduction—Collecting Diatoms— 
Mounting Diatoms—Microscopical Examination—How to Photograph | A Popular and Practical Treatise on the Applications of Elec- 
tricity in Modern Life. With nearly 850 Illustrations. Re- 


Diatom s.— BIBLIOGRAPHY. 
London: ILIFFE & SON, 3 St. Bride Street, E.C. | vised by R. MULLINEUX WALMSLEY, D.Sc. (Lond.), F.R.S.E. 
- Cloth, New and Revised Edition, 10s. 6d. 


CASSELL’S NEW TECHNICAL 
EDUCATOR. 


An entirely New Cyclopzedia of Technical Education, with 





Just Published, in Cloth, Price 15s., inate Illustrated. 
HORNS AND HOOFS;; or, Chapters on 
Hoofed Animals. By R. LYDE KKER. | 
Contents: Wild Oxen, Wild Sheep, Wild Goats, The Antelopes of | 
Asia, African Antelopes, The Deer of Asia, The Deer of South America. 


Vol. Il. 55. 











Wild Pigs, Rhinoceroses (Ancient and Modern). 


HORACE COX, Field Offic e: Windsor House, 


London : 
Bream’s Buildings, E. 


Coloured Plates and Engravings. 


CASSELL & COMPANY, Limited, Ludgate Hill, London. 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, Novemser 9. 


MATHEMATICAL Society, at 8.—Annual General Meeting.—Election of 
Council.—Mechanical Solution ofan Old Problem: Prof. L. J. Rogers.— 
The Stability of Certain Vortex Motions: A. E. H. Love.—Cyclotomic 
Quartics: Prof. G. B. Mathews.—On the Application of E lliptic 
Functions to the Curve of Intersection of Two Quadrics: J. 
Camphell.—Notes on the Theory of Groups of Finite Order: Prof. w. 
3urnside, F.R.S. 


INSTITUTION OF ELECTRICAL ENGINEERS, at 8. 





FRIDAY, November to. 


Puysicat Society, at 5.—On the Separation of Three Liquids by Frac- 
tional Distillation: Prof. S. Young, F.R.S., Prof. Barrett, and Mr. 
fhomas.—On the Critical Constants of various Ethers: Prof S. Young, 

F.R.S.—An Instrument for Drawing Conic Sections: J. Gillett. 


Rovat Astronomicat Society, at 8.—On Sir J. Herschel’s Second 
Method of Determining the Orbit of a Binary Star: Prof. J. A. C. Oude- 
mans.—Tables to Facilitate the Application of Gauss’s Method of Com- 
puting Secular Variations: R. T. A. Innes.—Preliminary Note on the 
Corona of 1893. April 16, observed in Chile: J. M. Schaeberle.—The 
Orbit of a Centauri : ‘ See.—On the Reduction of Measures of 
Photographic Plates : H. Turner.—Phenomena of Juniter’s Satel- 
lites, 1892: J. Tebbutt. in Photographs of the Nebula HI. 168 and 
205 Ursa Majoris: Dr. Isaac Roberts. —Method of Finding the Lati- 
tudes of Saturn's Belts: Rev. A. Freeman. 


SATURDAY, Novemeer 11. 
Rovat BoTanic Society, at 3.45. 


SUNDAY, Novemeer 12. 


Sunpay Lecture Society, at 4.—Egypt under the Pharaohs: Gerard 
Smith. 


MONDAY, November 13 


Rovat GEOGRAPHICAL Society, at 8.30.—Geographical: Desiderata, ‘or 
Exploring Work to be Done and Geographical Problems to be Solved: 
Clements R. Markham, C.B., F.R.S. 


TUESDAY, November 14. 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—Series of Specimens illustrating 
the Manufacture of Flint Implements from Cissbury Flint Mines: Prof. 
Boyd Dawkins, F.R.S.—Series of Palzolithic Implements found in Oae 
Stratum in the Caves of Cresswell Crags: Prof. Boyd Dawkins, F.R.S 
Series of Stone Implements from the Red Indian Station, Trenton, New 
Jersey : Prof. Boyd Dawkins, F.R.S.—The Relation of the Palzolithic to 
the Neolithic Period: Prof. Boyd Dawkins, F.R.S.—On the Flint Inn- 
plements of the Chalk Plateau of Kent: A. M. Bell. 


InstiTuTION oF Civit ENGINEERS, at 8.—President’s Address: Alfred 
Giles. —Presentation of Medals, Premiums, and Prizes awarded at the 
close of last Session. 


PHOTOGRAPHIC SOCIETY, at 3 (at the Gallery, 5a, Pall Mall, East).—Pho- 
tography in Coal Mines: Herbert W. Hughes.—On the Range of Light 
Impinging on a Plate during Exposure in the Camera: W. K. Burton. 


WEDNESDAY, November 1s. 


Society oF Arts, at 8.—Opening Address of the rgoth Session: Sir 
Richard E, Webster, M.P. 


Roya, METEoroLoaicat Society, at 8.—The Great Drought of 1893 and 
its attendant Meteorological Phenomena : Frederick J. Brodie.— 
Thunder and Hai! Storms over England and the South of Scotland, July 
8, 1893: William Marriott. 


Rovat Microscoricat Society, at 8.—New British Freshwater Algz : 
W. West.—On the Value of Aperture in Microscopical Kesearch (with 
Lanter: n): IT. F. Smith.—A Parasitic Disease in Flounders: G. Sande 
man. 


THURSDAY, Novemser 16. 


Rovat Society, at 4.30.—On Hepatic Glycogenesis: Dr. Noel-Paton.— 
On Certain Correlated Variations in Garcinas Moenas: Prof. Weldon, 
+.R.S$.—Contributions to the Mathematical Theory of Evolution : Prof. K. 
Pearson. —({1) won mang Xt . Heliotropism ; (2) Experiments in Germina- 
tion : Prof. Komanes, F.R.5. 


Linnean Society, at 8.—Origin of Plant Structure through Self-Adapta- 
tion to the Environment Exemplified by Desert and Xerophilous Plants : 
Rev. Geo. Henslow.—Catalogue of the Described Neur ptera Odonata 
om of Ceylon, with Descriptions of New Species: W. F. 
Kirby 


Cuemicat Society, at 8.—The Normal Butyl, ear and Octyl Esters 
of Active Glyceric Acid: Prof. Percy Frankland, F.R.S., and John Mac- 
Gregor. — The Ethereal Salts of Diacetyl-Glyceric "Acid in their Relation 
to Uptical Activity: Prof. Percy Frankland, F.R.S., and John Mac- 
Gregor.—And other Papers. 


SaniTaRY INsTITUTE, at 8.—Mineral (Non-Metallic) Dusts, the Manu- 
facture of Pottery, &c.: Dr. J. ‘I’. Arlidge. 
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ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


ARCHIMEDES .—Opera, cum nova versione latina. Folio. 
1792. (The best edition of Archimedes.) 145. 

ASSROMOMICALRRGISTER. Vols. 1 to 20 (1863-82), 
in 10 Vols. Half-calf. £4 10 

BOOLE’S DIFFERENTIAL EQUATIONS. 3rd 
Edition, and Supplement. 2 Vols. 36s. 

BRIOT AND BOUQUET.—Théorie des Fonctions Ellip- 
tiques. Cloth. 1875. 25s. 

EULER.—Mechanica. 2 Vols. Half-calf. 1736. 145. 

EULER.—Methodus Inveniendi Lineas Curvas. 1744. 10s: 

FLAMSTEED.—Life by Bailey, with the scarce Supple- 


ment. gto. Bds. 1835-37. 425 
JOULE, J. PRESCOTT. —Scientific Papers. 2 Vols. 
245. 
RIEMANN.—Mathematische Werke. 1876. 12s, 
REGAUD.—Correspondence of Scientific Men. 2 Vols. 
1841. 12s. 6d. 
SALMON.—Higher Plane Curves. 1873. 125. 
SONNET.—Dictionnaire des Mathematiques Appliquées. 


Complete ing Parts. 1867-68. 12s. 
VERDET.—(Euvres. 8 Vols. in 12 Parts. 1868-73. £5 10s. 
WHEWELL’S HISTORY OF THE INDUCTIVE 
SCIENCES. 3 Vols. (Zhe dest edition.) 1857. 215. 


Now Ready, Profusely Illustrated, Price 75. 6d. 


UNIVERSITY MANUAL OF 


PHYSICS. 


By WM. PEDDIE, D.Se, F.R.S.E. 
‘‘This work, supplying a need very generally felt, will be 
most warmly welcomed.’ —Vature. 


London: Bailliére, Tindall & Cox, King William Street, Strand. 


LPHCNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

Joint SecreTaries—W. C. MACDONALD and:F. B. MACDONALD 
LOSSES PAID OVER £19,000,000. 


Instrument Company. Cambridge. 


Addressall communications ‘‘ Instrument Company, 
Cambridge.’’ 

Price List of Scientific Instruments, sent post free. 
INustrated Descriptive List sent on receipt of 1s, 6d 
The Cambridge Scientific Instrument Company, 

St. Tibb’s Row, Cambridge. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINAT Os OPTICAL LAN- 
TERN, used by late W. Lanr CarPenter, Esy., Prof. Forses. New 
Triple constructed for B. J. Maven, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. D.cwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. . GRATTAN 
Guinness, Madame Apve.Lina Patti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, 5¢. Smaller do., 6d. Pamph- 
lets Freee—HUGHES, Sreciacist, Brewster House, Mortimer Road, 
Kingsland, N. 











Mathematical ene Maoufacurer to H.M. Government, Council of 
ndia, Science and Art Department, Admiralty, &c. 
Mathematicai, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish. at tne most Moderate Prices. 
Lilustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 

matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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-PERKEN, SON AND RAYMENT, manuracturErs, 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 
“ OPTIMUS” MACIC LANTERNS. “OPTIMUS” 


Each Lantern is efficient for Exhibi- 
PHOTOGRAPHIC 
OUTFITS. 


tions. The Lens gives crisp definition 
being a superior Achromatic Photographic 
Combination, with Rack and Pinion Com- 


pound Condenser of gin. diameter. Each 





has 3-wick Refulgent Lamp, and is com 
plete in Box. Russian Perforated. Rayment’ s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
a ? . e Demonstrating Tank h Brass £ s. a. Slides, ‘*Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
eth aaneen Os - ~— n mn ng Tan ) “ pact -_ ; : o aurk base Wassmneedl ae. 
M who any outsi de Body Bs am 2100 Giving Pictures of the following sizes in inches. 
Paneiled Dor, Brass Stages Sliding Tubes 4 2 0 k 32] 6k X 42] 8} X 6h] 310 x 8] 12 x rolrs x 22, 

Russian Iron Body, Brass Sliding Tubes 250 44 X 32] 6) 44 | 4 3 | 5 I 

Lantern PHOTOGRAPHS, Plain 12/- Coloured 18 6 doz. £10 £12 | £15 £20 £30 








~ PERKEN, SON & RAYMENT, ".4%.* LONDON. 





LANTERN STEREOSCOPE. -(ANDERTON’S ~ PATENT, 


CAN BE ADAPTED TO ANY LANTERN, 
For projecting on Screen Pictures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 
WIMSHURST | INFLUENCE MACHINES. 





School Form with 12 in, Plates £1150 
16in 2100 
Harvey and Peak's Porm, best make, 15 in. Plates 4100 
- 99 9 1 > ” 5100 
Mm gs «- €GiI00 

Ditto, strongly built for Laboratory pager 
h 24 in. Plates .- 8100 


SPECIALLY RECOMMENDED. 


MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


ADVENTURES IN MASHONALAND. By Two Hospital Nurses, Rose BLev- 


NERHASSETT and LUCY SLEEMAN, Crown 8vo, 8s. 6d. net. 


LEFTERS TO MARCO. Being Letters Written to H. S. Marks, R.A. By 
GEORGE PD. LESLIE, R.A. With Illustrations by the Author. Extra Crown 8vo, 7s. 6:2. 
SMES, —* Full of the charm belonging to a genuine rural enthusiasm.” 


GOLF: a Royal and Ancient Game. By Ropert Crark, F.R.S.E., F.S.A. Scot 


S:cond Edition, with many Illustrations. Small gto, 8s. 6d. net. 


- a ae Pn ? » - 1 
ASPECTS OF THEISM. By Wiuram A. Kwicut, LL.D., Professor of Moral 
Philosophy at St. Andrews. 8vo. Ss. 60. i 
TIMES :—*‘It is impossible in this place to examine this high argument at length, and we must content ourselves with saying 
that Prof. Knight’s statement of it is lucid, temperate, and persuasive.” 


GLA SGOW HERALD * An important contril yution to the philosophy of religion. . . ..It is seldom, indeed, that one meets 
with phi ilo phical discussion w hich is so generally interesting, so luminous for the uninitiated, and so touched with poetry without 
being nevatledd. 


SCOTSMAN:—‘ He shows himself to be an acute reasoner, a calm philosophical thinker, and possessed of remarkable 
aptitude for metaphysical inquiry. 


GENETIC PHILOSOPHY. By Davin Jayne Hitt. Crown 8vo. 7s. net. 
A HISTORY OF PHILOSOPHY. With Especial Reference to the F ormation 
1 Development of its Problems and Conceptions. By Dr. W. WINDELBAND, Professor of Philosophy in tt 


and 
Universit ity of Str assburg. Authorised Translation by JAMES H. TUFTS, Ph.D., Assistant Professor of Philosophy int 
University of Chicago. 8vo. 215, net. 


MACMILLAN AND CO., LONDON, 
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MESSRS. MACMILLAN AND GO0.’S NEW BOOKS, 


THE COLLECTED WORKS OF THOMAS HENRY HUXLEY, F.R.S. 


In Monthly Volumes. Globe 8vo. 55. each Volume. (THE EVERSLEY SERIES.) 


Vol. I. METHOD AND RESULTS. [Ready. | Vol. VI. HUME. 
Vol. II. DARWINIANA. [ Ready. | Vol. VII. ETHICAL AND PHILOSOPHICAL 
Vol. III. SCIENCE AND EDUCATION. ESSAYS. 


Vol. IV. SCIENCE AND HEBREW TRADITION, | Vol. VIII. MAN’sS PLACE IN NATURE, 
Vol. V. SCIENCE AND CHRISTIAN TRADITION, | Vol. IX. ESSAYS IN SCIENCE. 


AN ELEMENTARY TREATISE ON THE GEOMETRY OF CONICS. 


By ASUTOSH MUKHOPADHYAY, M.A., Fellow of the University of Calcutta. Crown 8vo. 45. 6d. 


\N ELEMENTARY TREATISE ON THEORETICAL MECHANICS. 


By PROFESSOR ALEXANDER ZIWET, Assistant Professor of Mathematics in the University of Michigan. Part I. 
Kinematics. 8vo. 8s. 6d. net. 


ON RIEMANN’S THEORY OF ALGEBRAIC FUNCTIONS AND THEIR 
INTEGRALS. A Supplement to the usual Treatises. By FELIX KLEIN. Translated from the German, with the 
Author’s permission, by FRANCES HARDCASTLE, Girton College, Cambridge. 8vo. 45. 6d. net. 


A TREATISE ON THE THEORY OF FUNCTIONS. By James Harkness, 


M.A., Associate Professor of Mathematics in Bryn Mawr College, Pa., U.S.A., and FRANK MORLEY, M.A., 
Professor of Pure Mathematics in Haverford College, Pa., U.S.A. 8vo. 18s. net. 


A SHORT COURSE IN THE THEORY OF DETERMINANTS. By Lagenas 


GIFFORD WELD, B.Sc., M.A., Professor of Mathematics, State University of Iowa. Crown 8vo. 7s. 6d. 


AN ESSAY ON NEWTON’S PRINCIPIA. By Wa ter W. Rovse Ba tt, 


Fellow and Assistant Tutor of Trinity College, Cambridge. Crown 8vo. 6s. net. 


CURIOSA MATHEMATICA. Part II. Pillow Problems Thought Out During 


Wakeful Hours. By CHARLES L. DODGSON, M.A., Student and late Mathematical Lecturer of Christ Church, 
Oxford. Second Edition. Crown 8vo. 2s, 


UTILITY OF QUATERNIONS IN PHYSICS. By Atexanper McAutay, 


M.A., Lecturer in Mathematics and Physics in the University of Tasmania. 8vo. 5,5. net. 


INORGANIC CHEMISTRY FOR BEGINNERS. By Sir Henry Roscoe, 


F.R.S. Assisted by JosepH Lunt, B.Sc. (Victoria). Globe 8vo. 2s. 6d. 


TEXT-BOOK OF GEOLOGY. By Sir Arcnisatp Gerxiz, F.R.S. Third 


Edition. Medium 8vo. 28s. 


TABLES FOR THE DETERMINATION OF THE ROCK - FORMING 
MINERALS. Compiled by F. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated 
from the Russian by J. W. GREGORY, B.Sc., F.G.S., of the British Museum (Natural History). With a Chapter on the 
Petrological Microscope by Prof. G. A. J. COLE, M.R.I.A., F.G.S. Super Royal 8vo. 45. 6d. net. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Fosrer, M.D., F.R.S., Professor 
of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge. With Illustrations. Sixth 
Edition. Part I. comprising Book I.—Blood—The Tissues of Movement—The Vascular Mechanism. 8vo, cloth. 10s. 6¢. 


HAND-BOOK OF PUBLIC HEALTH AND DEMOGRAPHY. By Epwarp 
F. WILLOUGHBY, M.B., Diploma in State Medicine of the London University, and in Public Health of Cambridge 
University. Fcap. 8vo. 4s. 6d. 


ELEMENTARY COURSE OF PRACTICAL SCIENCE. By Hucu Gorvoy, 


Part I. Pott 8vo. 1s. 


MACMILLAN AND CO., LONDON, 
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NEW MICROSCOPIC | OBJECTS. 


Winter Bud of Plane Tree—double stained ; very effectiv: 


Palate of Paludjna vivipara—very, pretty ove a “a 2 


Very fine new Longituainal Sectigns of Teeth of Dolphin, Cat, Saw- 

fish, Lion, Shark, Pig, Crocodile, RP ikefish, Sheep, Hare—each 1 6 
Group of about 150 Diatoms from Corsica wand very choice .. 6 ¢ 
l'ype Slide of 49 ai fferent Diatomacez from Santa Mon ooo mm oS 
Very.perfect Section through ‘entire. Eye’.of Dragon Fly (L. elulla 

Vulgaris) v0 . oes ° 

Do. do. . Garden Spider exe ove woo” 2 

Olivine Magma Basalt from Norham, N.B Polariscope... - 3 
Set of 24 specially selected Specimens for use with the Micro-polari- 

scope (-ee p. 23 of new edition *‘Object Catalogue,””)... ‘ 
Set of 24 Botani =) S! lides (Elementary Tissues)} for Students (see 


p. 29 of new edition ‘‘ Object Catalogue ”’) on ow eco 24 


WATSON & SONS have the ho mour to ar 
by any Optician, and making in all 36 GOLD 


nonce that they have re 


f 
| 





JUST ISSUED. NEW EDITION OF WATSON & SONS’ 


CATALOGUE of MICROSCOPES & APPARATUS. 


_ It contains full particulars of , 

The VAN HEURCK MICROSCOPE (the instrument far < ence for 
photo-micrography and all research of the most delicate n atur " 

The EDINBURGH STUDENT'S’ MICROSCOPE,* mounted on both 
tripod and horseshoe forms of feet, and the newly-introduc ed RACK. 
WORK. DRAW-TUBE for same. 

NEW LABORATORY DISSECTING MICROSCOPE 

NEW APLANATIC MAGNIFIERS (in three powers), giving large 
and flar field, avd good working distance ‘ 

ACHROMATIC CONDENSERS, “ABBE MODEL CAMERA LUCIDA, 
NOSEPIECES, COMPRESSOR, &c. Made in ALUMINIUM 


Also, NEW EDITION of WATSON & SONS’ 


CATALOGUE OF MICROSCOPIC OBJECTS, 


Containing many new Specimens, and new Sets of Slides illustrative of 
every department of research, 


Either of the above Catalogues sent post free on application. 


ceived 3 AWARDS at the World’s Fair, Chicago, being the highest obtained 
ani other MEDALS awarde ad to chem at the principe al Internatio na al E xhibitions o f the World. 


W. WATSON & SONS , London, W.¢ ; and 1% Swanston Street, Molbour 
a 313 High Holborn, London. W.C.; and 78 Swanston Street, Melbourne, Australia 


"GTO" 
GAS | 
Crystal Palace Exhibition 
DIPLOMA OF HONOR, 
Highest Award to Gas Engines. 
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0 H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &e 
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MUTTON VEAL & CHICKEN, ' 
_ SEA STURTLE Sour & JEL. 
~. MEAT LOZENCES te: 








BRAND & CO.’S 


Al SAUCE. 


A FINE TONIC AND 


DIGESTIVE. 





Pure 


FRY'S 


Concentrated 


(947 


COCOA 





60 Prize Medals Awarded to the Firm. 
BE CAREFUL TO ASK FOR FRY’S PURE. CONCENTRATED COCOA. 
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Printed by RicHarp Ciay anp Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 


MACMILLAN AND Co., at 29 Bedford Street. London. W.C., 


and ( 


Fifth Avenue, New York.—Tuurspay, November 9. 1393 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


= No. 1255, VoL. 49.] 








Registered as a Newspaper at the General Post Office.) 


NEWTON & CO.’S” 


™ DEMONSTRATOR'S ’ LANTERN, 


FOR OIL OR LIMELIGHT. H The most simple 

With Prism for Erecting. and prsenn, and efficient 
for Vertical Projection. P Pat Single Lantern 
Levidit oo yet constructed 


3, FLEET 8T., 2i i.) _ forgeneral 


9 2.3 scientific work. 
LONDON. <=" NEW GATALOGUE 


of Lanterns, Pro- 
- jection Appara- 
' tus and Slides, 
! Post Free, 
6 stamps. 
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NEW WATER MOTOR. 
For Chemical and Physical Laboratories, 


ad Dentists, and Medical Electricians. 
» £1163. 0d. —B, £2 10s. Od.—C, £3 6s. Od.—D, £18. 
B and C work up to 7; H; Dto} R. 


JOHN J. GRIFFIN & SONS, 
iGARRICK STREET, LONDON, W.C. 


= 


THURSDAY, NOVEMBER 16, 1893. —« (PRICE. SIXPENCE. 


{All Rights are Reserved. 


NALDER BROS. & CO., 
16 RED LION STREET, CLERKENWELL, 
LONDON, E.C. 


TELEGRAPHIC ADDRESS, SECOHM LONDON, 
TELEPHONE No. 6770. 


MAKERS OF 


Thomson Galvanometers. Lenses. ; 
D’Arsonval Galvano- Wheatstone Bridges. 

meters. Standard Resistances. 
Secohmmeters. Condensers. 
Standards of Self Induc- Standard Cells. 

tion. Electrometers. _ 
Micrometer Gauges. Carey Foster Bridges. 
Ammeters. Chronographs. 
Voltmeters. Telescopes. 
Microscopes. . Comparators. 
Mirrors and Prisms. Potentiometers. 


EWING’S MAGNETIC CURVE TRACERS. 
And all Kinds of Scientific Instruments. 
CATALOGUE FORWARDED ON APPLICATION. 


NEGRETTI & ZAMBRA’S — 
CLINICAL THERMOMETERS. 





4, 5, or 6 inch, with Patent Indestructible and Magnifying 
Index, 5s. 6d. each, in Metal Case. oy 
4, 5, or 6 inch, with Patent Indestructible and Magnifying 
Lens Front, 7s. 6d, each, in Metal Case. 

Halfa Dozen sent free by Registered Post. and insured against loss of 
breakage, to any country within the Postal Union, on receipt of Remittance. 

NEGRETTI & ZAMBRA are the Inventors and Patentees of the In- 
destructible Index, upon which principle all Clinical Thermometers of the 
present day are made. 





Scientific Instrument Makers to H.M. the Queen and Royal Family, O6- 
servatories Kew and Greenwich, Britisn and Foreign Governments, & 


38 HOLBORN VIADUCT. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE. 
Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 


Illustrated Price Lists of Microscopes, Barometers, Thermometers, 
coy &rc., sent free by Post to all parts of the World. 
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THE VICTORIA UNIVERSITY. 

THE EXTERNAL EXAMINERS OF THE UNIVERSITY. 

JAMES ADAM, M.A., Fellow and Tutor of Emmanuel College, Cam- 

ridge, Examiner in Gree 

+ARCHIBALD BARR, B. Se. » Professor of Engineering in the University 
of Glasgow, Examiner in Engineering. 

CLOVIS BEVENOT, Professor of French in Mason College 
Birmingham, Examiner in French Language and Literature. 

*+KARL BREUL, Ph.D., M.A., University Lecturer in German, Cam- 
bridge, Examiner in German Language and Literature. 

TOHN FREDERICK BRIDGE, Mus.D., Examiner in Music. 

W. WATSON CHEYNE, M.B., F.R.C.S., Professor of Surgery, 
College, London, Examiner in Surgery. 

+D. J. CUNNINGHAM, M.D., Professor of Comparative Anatomy in the 

University of Dublin, Examiner in Anatomy. 

T. GLAZEBROOK, M.A., F.R.S., Demonstrator in the Cavendish 

Physical Laboratory, Cambridge, Examiner in Physics. 

+A. H. GREEN, M.A., F.R.S., Professor of Geology in the University of 
Oxford, Examiner in Geology and Palzontology. 

ALEXANDER HENRY, M.A., LL.B., Professor of Jurisprudence in 
University College, London, Examiner in Law. 

tC. H. HERFORD, Litt.D., Professor of English Literature in University 

College, Abery stwith, Examiner in English Language and Literature. 

M. HICKS, M.A., Principal of Firth College, Sheffield, Examiner in 

Mathematics. 

G. B. HOWES, F.Z.S., Assistant Professor of Biology, 
Scieace, London, Examiner in Zoology. 

WILLIAM ANGUS KNIGHT, LL.D., Professor of Moral Philosophy in 
Ln University of St. Andrews, Examiner in Lo gic and Philosophy. 

F. OLIVER, M.A., D.Sc., Quain Professor of Botany, University 
pg London, Examiner in Botany. 

W. MILLER ORD, M.D., F.R.C.P., Lecturer on Medicine, St. Thomas's 
Hospital, London, Examiner in Medicine. 

Rev. T. L. PAPILLON, M.A., late Fellow and Tutor of New College, 
Oxford, Examiner in Latin. 

*WILLIAM RAMSAY, Ph.D, F.R.S., Professor of Chemistry in Uni- 
versity College, London, Examiner in Chemistry. 

+CHARLES S. SHERRINGTON, M.B., Lecturer on Physiology in St. 
Thomas's Hospital, London, Examiner in Physiology. 

tA. R. SIMPSON, M.D., F.R.C.P., Professor of Midwifery inthe University 
of Edinburgh, Examiner in ( )bstetrics and Diseases of Women. 


King’s 


+R. 


tW. 


Royal College of 


ARTHUR L. SMITH, M.A., Fellow of Balliol College, Oxford, Examiner 
in History. 
+tTHOMAS STEVENSON, M.D., F.R.C.P., Lecturer on Chemical and 


Medical Jurisprudence, Guy’s Hospital, London, Examiner in Forensic 
Medicine and Public Health. 

RALPH STOCKMAN, M.D., Lecturer in Materia Medica and Thera- 
peutics, School of Medicine, Edinburgh, Examiner in Materia Medica 
and Pharmacy and in Pharmacology and Therapeutics. 

G. SIMS WOODHEAD, M.D., F.R.C,P.Edin., Director of the Research 
Laboratories of the Conjoint Board of Physicians and Surgeons, London, 
Examiner in Pathology. 

The Examiners against whose names a dagger(t) is placed retire at 
the end of November. Applications are invited for the posts they now fill, 
which should be sent in on or before NOVEMBER 28, and may be 
accompanied by Testimonials (Copies only) or References, at the Candidate’s 
discretion. Separate Examiners will be appointed in Forensic Medicine 
and in Public Health. ‘The appointments will be for Three Years. 
Examiners who have served a full term are not eligible for re-election. 

For further Particulars, apply to 

A. T. BENTLEY, M.A., Registrar. 


Manchester, October 1893. 


INSTITUTE OF CHEMISTRY OF 
GREAT BRITAIN AND IRELAND. 


An Examination in Practical Chemistry for the Membership of this 
Institute will be held in the Laboratories of the Institute, 30 Bloomsbury 
Square, London, W.C., on MONDAY, DECEMBER 11, 1893, and follow- 
ing days. 

ie TS eahendinn will be conducted upon the same days in Glasgow and in 
Dublin for Candidates who have obtained their training in Scotland and 
Ireland respectively. 

All Candidates who were registered as Students of the Institute, or whose 
Applications were accepted prior to October 1, 1893, are required to produce 
evidence of having passed through a Course of at least 3 years’ study in one 
of the Colleges approved by the Council. 

In the case of Candidates not reg.stered as Students of the Institute, or 
whose applications for admission were not received prior to October 1, 1893, 
three Examinations in addition to the prescribed 3 years’ training will be 
imposed, viz. :— 

I. A Preliminary Examination in Subjects of General Education. 

Il. An Intermediate Examination in General, Theoretical, and Practi- 
cal Chemistry, to be passed at the conclusion of the prescribed 
Course of three years’ study. 

III. A Final Examination in Practical Chemistry of a more special 
character. 

A Prospectus, containing full particulars of the Regulations for Admission 
to the Membership of the Institute, may be obtained by application to 
Messrs. BLunpELL, Taytor & Co., 177 Upper Thames Street, London, 
W.C. Price One Shilling. 

By order of the Council. 

G. H. ROBER big 7 haan istrar and Secretary. 

Offices : 30 Bloomsbury Square, Londo., 
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THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 
AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 
Principat—G. W. pe TUNZELMANN, B.Sc., M.I1.E.E. 
Senior-Instructor—C. CAPITO, M.I.E.E., M.1.M.E. 
Laboratories, Dynamo Room, Steam Engine, Engineering Workshcp 
with Machine Tools, Pattern Shop, &c. 


The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 





BRUNTS’ TECHNICAL SCHOOL, 
MANSFIELD, NOTTS. 


WANTED, a HEADMASTER, for the above School, at its opening 
during the Summer of 1894, who, in the interval, will place his services (ata 

fixed fee per visit) at the "dupes! of the Governors for purposes of c »nsulta- 
tion as to fittings and furniture for the School. 

The School is being built under a scheme of the Charity Commiss 


loners 
for 200 children (ico boys and roo girls) who have passed the fourth standard 
or its equivalent. 100 scholars will pass into the School on its ype ning. 
A Mistress and other Teachers will be provided. 
Salary—£ 100 with house and capitation fee onscholars. (£175 and house 





guaranteed for the first two years.) 

I'he Master must be a Graduate, or hold Certificates of the Science and Art 
Department or similar qualifications. 

A further statement of duties, &c., may be obtained by intending appli- 
cants of the Clerk. 

Applications, with copies of testimonials, to be addressed to the 
signed, and sent in not later than TUESDAY, DECEMBER ; 

W. N. SARLL, Clerk 
Reporter Ollie, Mansfield, Ni soomnut 13 


OXFORDSHIRE COUNTY COUNCIL. 


OF TECHNICAL 





APPOINTMENT OF SECRETARY 
INSTRUCTION. 
The Technical Instruction Committee are prepared to receive applications 
for the Office of Organising Secretary of Technical Instruction tm the County 
of Oxford. The Applicants must be Graduates of a University, and must 
be possessed of Scientific attainments and a general knowledge of keeping 
Accounts. Full particulars of the terms and duties of the Office may be 
obtained of the undersigned. 
Applications must be made to the undersigned in writing before NOVEM- 
BER 25. and Members of the Committee must not be personally canvaszed 


by Candidates. 
THOMAS M. DAVENPORT, 
Clerk of the County Council. 
County Hall, Oxford, November 9, 1893. 











THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 


The President and Council are prepared to receive Applications for the 
Post of Principal in the College. ‘rhe Salary at present is £500 per annum. 
From the constitution of the College it is not necessary that the Principal 
should have made any branch of science his especial study. 

Applications, accompanied by references and _ thirty-six copies of r not more 
than five testimonials, must be sent on or before NOVEMBER 18 to the 
undersigned, who will, on request, furnish particulars as to the duties 


H. F. STOCKDALE., Secretary. 


GRESHAM ‘COLLEGE, 
BASINGHALL STREET, E.C. 


A Course of Lectures on the ‘‘Geometry of Chance”’ will be given on 
TUESDAY, NOVEMBER 21, WEDNESDAY, NOVEMBER 22, 
THURSDAY, NOVEMBER 23, and FRIDAY, NOVEMBER a4. by 
Kart Pearson, M.A., Gresham Professor of Geometry. They will deal in 
an elementary manner with the application of Normal, Skew, and Com- 
pound Curves to Physical, Biological, and Economic Statistics, and will be 
illustrated by the Lantern and Diagrams. The Lectures begin at 6p.m., 
and are Free to the Public. 


NATURAL SCIENCE SCHOLARSHIP. 


A SCHOLARSHIP of the annua! value of £60, together with Laboratory 
fees, not exceeding £20 per annum, will be awarded at Keble College in 
December 1893. 

The Examination commences Thursday, December 7. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 

For full particulars ay wy to W. Hatcnett Jackson, Keble College, 
Oxford. 
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Sale by Auc Huction. 


TUESDAY and WEDNESDAY NOVEMBER 21 and 22. 


THE VALUABLE COLLECTION OF BRITISH LE epee teas 
FORMED BY THE LATE REV. HENRY BURNE 


MR. J. C. STEVENS will Sell by eation 
at his Great Rooms, 38 King Street. Covent Garden, on TUESDAY 
and WEDNESDAY, NOVEMBER at and 22, at half past r2 
precisely each day. the well-known Valuable and Extensive Collection 
cf BRITISH LEPIDOPTERA formed at great expense, during many 
years. by the late Rev. Henry Burney, of Wavendon Kectory. 
Woburn Sands. The Specimens are in unusually fine condition, and 
include upwards of thirty examples of Chrysophanus dispar, and long 
series of neatly all the rare and extinct species, and many very fine 
varieties ; also = two well-made forty-drawer Mahogany and other 
Cabinets. &e., & 

On view the Day prior, 10 o till 5 and Mornings of Sale, and | Calalogues had. had. 


GEOLOGICAL SCHOLARSHIP FOR 
WOMEN. 


The HARKNESS SCHOLARSHIP of £35 a Year for Three Years, 
given triennially by Examination to a Member of Girton or Newnham 
College in her First Year, will be next awarded in NOVEMBER 1804. 
information to be obtained from Miss A. JouNnson, Llandaff House, 
Cambridge 


CHEMIST WANTED by J. C. and J. Fietp, 


Ltd. ; one having knowledge of Toilet Soaps and Candles preferred. 
Apply by letter to the SecreTaryY, 15 Upper Marsh, Lambeth, London, 
SE. 








OSTEOLOGIST, TAXIDERMIST, MU- 
SEUM CURATOR.—Ten years’ Practical Exoverience in University 
Museum, desires Post: abroad preferred. Highest Testimonials.—Ad- 
dress **O.,” Nature Office. 


TO AUTHORS.—Scientific and Literary Works 


read by a Gentleman of experience. 
and Author's interests caretully represented. 


MSS. placed with Publishers, 
Consultations free. — 





Apply tu CHart#s Horre, 14, Southampton Street. Strand, W.C. 
NATURE. 
Fifteen Volumes Bounp. From November 1884 to May 1892. Value £12. 
Price £6. AtrreepD Witittams, Waterloo Port, Carnarvon, North Wales. 





ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
189 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Nersukis, China. Lacquer, Gongs, Shelle, and other Curios. 


BREAKFAST—SUPPER. 


EPPS’S 


CRATEFUL—COMFORTINGC. 


COCOA 


BOILING WATER OR MILK 


~HOLLOWAY’S PILLS 
CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holioway's Pills and Ointment may be obtained of 
all Medicine Vendors. 





On the rst of every Month. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Jamas Britten, F.L.S., British Museum. 


CONTENTS :—Original Articles by leading Botanists.—Extracts, and 


N stices of Books and Memoirs. —Articles in J ournals.—Botanical News.— 


Proceedings of Societies. 
Price ts. 3¢. Subscription for One Year, payable in advance, ras. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ZOOLOGIST. 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union, contains— 

Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish: new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks en the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reportsof the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in variour branches of Zoology. 

There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Ltd., Hall Court, E.C. 


THE ENTOMOLOGIST" Ss MONTHLY 
MAGAZINE. 


Monthly. 
Edited by C. G. Barrett, G. C. Cuampion, F.Z.S..J. W. Douctas, 
W. W. Fow er, M.A., F.L. s., R. Mc “Lact ax, F.R. Si, E. SAUNDERS, 


F.L.S 
Lorp WALSINGHAM, M. id LL.D., F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


Stationers’ 








Price Sixpence, 


THE ENTOMOLOGIST: 
| AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 


Edited by Ricwarp Sours, F.E.S., 
With the Assistance of 

Dr. D. Suarp, F.R.S., F.E.S.,&c. 
TY kK. Bituurs, F.E.S. G. H. Verratt, F.E.S. 
W. Lucas Distant, F.E.S. &c. W. Warren, M.A., F.E.S. 
Epwarp A. Fitcu,F.L.S.,F.E.S. | J. J. Weir, F.L.S., F.Z.S., F. 
MARTIN Jacosy. F.E.S. F. B. Wutre, M.D., F.L.S., F. 
J.H. Leecn, B.A., F.L.S., F.E.S. 


Founded by the late Edward Newman in 1840, this Jcurnal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but have are frequent articles and notes 
matters of interest pertaining to the Entomology of various parts of the world 

Published on the first of each month. 
annum post free to any country. 


London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


Rosert Apkin, F.E.S. 


F.S, 
E.S. 


Price 6a. Subscription, 6s. per 





NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE #s ‘ PHUSIS, 
LONDON.” 


SUBSCRIPTIONS TO “NATURE.” 


‘4 d. 

Se eee ee ae ee eS ee 

Half-yearly. .. 2... c ce cccce es O84 6 

| GE cca csneneecnease SS OS 
To ALL PLACES ABROAD :— 

ee eee ee 

nn en ee a 

COM 2 ca cece cinsatne OF DB 


CHARGES FOR ADVERTISEMENTS. 


Three LinesinColumn ....... 0 2 6 

oo 9 
One Eighth Page, or Quarter Column - o18 6 
Quarter Page, or Halfa Column ... : 15 0 
Halfa Page, oraColumn ...... 5 © 
Whole Pages... sce eee Fe 


| 
| 
| Per Lineafter ... ‘ 
| 


Money Orders payable to MACMILLAN & CO. 
OFFICE 2 BEDFORD STREEr, STRAND, W.C. 
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PHCNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

Joint Secreraries—W. C. MACDONALD and:F. B. MACDONALD 
LOSSES PAID OVER £19,000,000. 


Instrument Company, Cambridge. 
Address all communications ‘‘ Instrument Company, 
Cambridge.’’ 

Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 
The Cambridge Scientific Instrument Company, 

St. Tibb’s Row, Cambridge. 


DUST IN AIR. 


Instruments designed by JOHN AITKEN, Esq., F.R.S., &c. 
and made by WILLIAM HUME, Edinburgh. 
THE POCKET DUST COUNTER 


N. aPURE 





Has Moist Chamber, Millimetre Scale on glass, Viewing Lens, Graduated | 


| HOW TO WORK W _— THE MICROSCOPE, 10 


Measuring Air-pump, 2 Stopcocks. In Case, 44 x 3 X 1}; Weight, 10 O8s. 
PRICE £6 6s. 
THE KONISCOPE, 

For the Study of the Colour Phenomena of Cloudy Condensation, due to dust. 
Half-metre Moist Chamber, Glass Ends, Air-pump and Stopcock ; Weight, 
tlb. rg 02s. PRICE £8 8s. 

PLATTNER’S COMPLETE BLOWPIPE 

LABORATORY, 
SOLOGISTS, MINERALOGISTS, AND SCIENTIFIC 
VOYAGEURS. 
For the Qualitative and Quantitative Analysis of Minerals, including very 
numerous Assay and Blowpipe Teo!s and Reagents, with a fine Balance in 
collapsible glass case. Travelling Case measures 214 X 174 X 184; weighs 
. 6d. 


50 lbs. PRICE £25 12s 


FOR GE 





THE CANTILEVER PROJECTION LANTERN. 


Flat and Open Stage, for use at Science Lectures, Physical and Chemical 
Experiments. Shows Lung and Whole Brain Sections for Physiologists 
and Pathologists. Condensers 5} to 16 inches diameter. 
PRICES from £6 10s. 

ILLUSTRATED DESCRIPIIVE PAMPHLET. 


WILLIAM HUME, 


SCIENTIFIC INSTRUMENT MAKER, 
2 WEST COLLEGE STREET, EDINBURGH. 
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ON SALE BY 


MACMILLAN & BOWES, 


SCAMBRIDGE. 


MATHEMATICAL QUESTIONS with their Solutions 
from the Educational Times. Edited by W. J. C. Micrer. Vols. » 
to 58 (1893), withthe New and Revised Edition of Vol. I. 59 Vols. in 
‘7 uniformly Bound in Half.calf. £13 1os. 

BRIOT ET beh yy —Theorie des Fonctions Ellip- 
tiques, ond Edn. 4to, Cloth. 1875. 

JELLETT, J. H.—Elementary Treatise on the Calculus of 
Variations. 8vo, Cloth. Very scarce. 1852. 50s 

KASTNER, A. G.—Geschichte der Mathematik seit der 
Wiederherstellung der Wissenschaften bis an das Ende des achtzehnten 
Jahrhunderts. 4 Vols. Svo, Calf, Gilt. 1796-1800. 145. 

“A classical work, which forms an indispensable supplement to that of 
Montucla.’’ Lid>7. Dr. Whewell’s copy, with his book-plate. 
LEGENDRE, A. M.—Traité des Fonctions a0 ag he 

des Intégrales Eulériennes. 3 Vols. 4to, Half-calf. 1825-32. £ 

A good copy of this very scarce work, complete with all the supple: en 
LEGENDRE.—Elements of Geometry and Trigonon netry, 

with Notes. Translated [with an Introductory Chapter on Proportion, 
by Tuomas Cartyte]. Edited by D. Brewsrer. 8vo, Boards. 
1824. 8s. 


By LIONEL’S. BEALE, M.B., F.R.S. 


SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s. 

OUR MORALITY AND THE MORAL QUESTION, 
and Ed. 3s. 6d. 

THE LIVER. Pp. 230. 


86 Illustrations, many coloured. 5s. 


Plates. e2rs (Harrison.) 
THE MICROSCOPE IN MEDICINE. 86 Plates. 215. 
BIOPLASM: Introduction to Medicine and Physiology 


6s. 6d. 
ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE. 3s. 6d. 


“MACHINERY” OF LIFE. 2s. 
London: J. & A. CHURCHILL. 


THE 





Now Ready, Cloth, 8vo, 250 pp., Price 12s. net, Penne 6a 


AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACE#A. 


By F. W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY by JULIAN DEBY, F.R.M.S. 


Contents.—Preliminary Remarks—The Structure of Diatoms— Movement 
of Diatoms—Classification of the Diatomacez, with a Conspectus of the 
Families and Genera—Modes of Reproduction—Collecting Diatoms— 
Mounting Diatoms—Microscopical Examination—How to Photograph 
Diatoms.—BisLioGRAPHY. 


London: ILIFFE & SON, 3 St. Bride Street, E.C. 


New Publication. Subscriber's Edition, 


Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber’s Name will be Printed on his or her own Copy), 


Entitled 
FOURNET, 1892. 
AN ILLUSORY EYE DISEASE. 


ConTENTS :— 
PROGRESSIVE (sic) MYOPIA. 

Case No. 1.—Culled from Mr. Ropert Brupenect Carter. 

One Lithographed Prescription. Four Wood Engravings. 
Case No. 2.—Culled from Mr. NertLesuir. 

One Lithographed Moorfields Hospital Form. 
Case No. 3.—Culled from Mr. Joun Couper. 

One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry Sitcock. 

One Lithographed Moorfields Hospital Form. 
Case No. 5.—Culled from Mr. Georce Lawson. 

One Lithographed Moorfields Hospital Form. 
Case No. 5éis.—Culled from Mr. Critcuetr. 

One Lithographed Frescription. 


FOURNET ON CONVERGENT SQUINT 


Case No. 6.—Culled from Mr. Netriesuip. R 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving. 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 
A FOURNET, 
18 BENTINCK ST., WELBECK ST., LONDON, W. 


Price 2%. 
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DIARY OF SOCIETIES. 


LONDON. 
—_—s Y, November 16. 

Rovat Society, at 4.30.—On Hepatic Glycogenesis : 
On Certain Correlased Variations in Carcinas Moenas: Prof. Weldon, 
¥.R S.—Contributions to the Mathematical Theory of Evolution : Prof. K. 
Pearson.—{1) Experiments in Heliotropism ; (2) Experiments in Germina- 
tion: Prof. Romanes, F.R.S. 

LinNEAN SOcIgTY, at 8.—Origin of Plant Structure through Self-Adapta- 
tion to the Environment E xemplified by Desert and Xerophilous Plants: 
Rev. Geo. Henslow.—Catalogue of the Described Neur»ptera Odonata 
(Dragonflies) of Ceylon, with Descriptions of New Species: W. F. 
Kirby. 

Cuemicat Society, at 8.—The Normal Butyl, Heptyl, and Octyl Esters 
af Active Glyceric Acid: Prof. Percy Frankland, F.R.S., and John Mac- 
Gregor. —Uhe Ethereal Salts of Diacetyl-Glyceric Acid in their Relation 
to Uptical Activity: Prof. Percy Frankland, F.R.S., and John Mac- 
Gregor.—And other Papers. 

SaniTary INsTITUTE, at 8.—Mineral (Non-Metallic) Dusts, the Manu- 
factuze of Pottery, &c.: Dr. J. ‘I. Arlidge 

FRIDA y, Slovensan 17+ 

InstiTUTION OF CiviL ENGINEERS, at 7.30.—The Filtration of Potable 

Water: James and Richard Goodman. 
MONDAY, NoveMBER 2c. 

ARISTOTELIAN SOCIETY, at 8.—The Conception of Necessity as applied to 

Nature and to Man: D. G. Ritchie. 
TUESDAY, November 21. 

Zootocicat Society, at 8.30. —On the Spiders of the Family Attide of 
the Island of St. Vincent : G, W. and E. G. Pec! am.—List of the Hemi- 
ptera Heteroptera collected in the Island of St. Vincent by Herbert H. 
Smith, with Descriptions of New Genera and Species: P. R. Uhler.— 
Observations on the Refraction and Vision of the Seal’s Eye: Dr. G. 
Lindsay Johnson. 

NSTITUTION OF CivIL ENGINEERS, at 8.—The Tansa Works for the Water- 
Supply ef Bombay: William J. B. Clerke.—The Paroda Water-Works ; 
Jagannath Sadasewjee.—The Water-Supply of Jeypore, Rajputana: 
Colonel S.S. Jacob.—On the Design of Masonry Dams: Prof. Franz 
Kreut er. 

Rovat STATISTICAL SOCIETY, at 7.45.—Life and Labour in London ; First 

Results of an Inquiry based on the 1891 Census : Charles Booth. 
WEDNESDAY, NoveMBER 22. 

Geotocicat Society, at 3.—The Basic Eruptive Rocks of Gran (Christi- 
ania District); a Preliminary Notice: Prof. W. C. Brigger.—On the 
Sequence of Perlitic and Spherulitic Structures (a Rejoinder to Criticism) : 
Frank Rutley.—Enclosures of Quartz in Lava of Stromboli, &c., and the 

vangesin Composition produced by them: Prof. H. J. Johnston-Lavis 
oom ry oF Arts, at 8.—Conformation of the Horse from the Artistic 
Point of View: Capt. M. H. Hayes. 
THURSDAY, NovemBeER 23. 
INSTITUTION or EvcectricaL ENGINnEgERS. at 8.—The Electrical Trans- 
mission of Power from Niagara Falls: Prof. Geo. Forbes, F.R.S. (Dis- 
cussion). 

Sanitary InsTiTuTE, at 8.—Metallic Dusts, Cutlery, Tool Making, and 

other Metal Trade: Dr. Sinclair White. 
FRIDAY, NovEMBER 24. 

Puysicat Society, at 5.—The Magnetic Shielding of Concentric Spherical 
Shells: Prof. A. W. Riicker, F.R.S.—The Action of Electro-Magnetic 
Radiation on Films containing Metallic Powders: Prof. G. M. Minchin. 

Amateur Scientiric Society, at 7.—Exhibition of Lantern Slides of 
o ent Photographs of Volcanoes : L. W. Fulcher.——At 8.—The Dawn- 

ng of Life: J. Wilson Wiley. 
SATURDAY, November 25. 

Rovat Boranic Society, at 3.45. 


MICROSCOPICAL STUDIES 
MARINE ZOOLOGY. 


this month, the issue of a specially useful and high-class 
Series of Microscopical Preparations Illustrative of Rare Marine Life. 
ihe first Series will comprise Fourteen Slides sent out in Four Quarterly 
I seal ents. The First Instalment (zow ready) comprises :— 

he Beautiful Pelagic Ascidian Sa/fa shown in one Slide in ventral 
position, in a second laterally; also the Pelagic Annelid Zosmofteris, 
arrying Ova; and lastly, a Special‘eMount of Lucernaria, showing Ova 





Dr. Noel-Paton.— 





We begin, 





Sperr sses, C-cystophoses, Septa, &c., &c. 
Each Instalment will be accompanied by Fudl Descriptive Letterpress 
(15 to 24 pp.) and by Two Hand-coloured Lithographed Plates). Sub- 
criy a 218. for Series of Fourteen Slides, Post free, with Journal. 


Be ubscribers having already any of the Slides, are at liberty to exchange 
others not in their Collections, but Lucernaria will, we think, be the 
nly instance in point in the Series. 


SINEL & HORNELL, Biological Laboratory, Jersey (C.1.) 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Stentor cceruleus, Spongilla fluviatilis, Philodina 
roseola, Brachionus. rubens, Stephanoceros Eichhornii, Lophopus crystal- 
imus and other Pond Life, Specimen Tube, with Drawing and Descrip- 
tion, Price 15., Post Free. Ameeba, Hydra, Vaucheria, living Crayfish, 

nd other types for the Student in Biclogy. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


NATURE 
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CONCHOLOGY. 


New and interesting Species of Recent Shells from Borneo, Philippine 
Islands, China, &c., &c. 
COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises 
and supplied promptly at moderate prices. 
Rectangular, from 1s. 3d. per dozen. 
P Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 
Price List on Application. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recent additions to stock include a small selection of Gem-stones, cut and 
in the rough, Diorite and Biotite-Gneiss from various Scotch localities. and a 
fine series of Sedimentary Kocks. Specimen Tubes, Glass-topped Boxes, 
Card ‘Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils 
Insects, and Birds’ Eags; and Entomologists’ requisites always on hand. 
Lapidary’s work execute 

MAGAZINE, No. 4. Price 6d. 


Now Ready, THE GL ACIALISTS’ 
Also RESEARCHES ON THE UPPER CRETACEOUS ZONES, by 


Ww. F. Hume, D.Sc., price 2s 6d. 


SAMUEL HENSON, 


LAPIDARY MINERALOGIST, &c. 
ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

Beautiful Carved Queensland Opals, Crystal, 
Agate, &c., &c. 

Choice Specimens of New Minerals suitable for Collectors and Museums 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., Z21s.; 200 do., 42s. 
New Price List of* Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the ee 18s.6d.each, Post Free 
CaTacocuss Grat 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, & 
a)ways in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.c. 


COLLECTIONS °F MINERALS, ROCKS, of FOSSILS 
Specially prepared to meet Requirements of Students, Lecturers, &c. 


And Illustrating the various Manuals, &c., as used at all Colleges 
Schools, &c., price 10s. 6¢. to 425. and upwards. Special Instructi 
Collections for Travellers, Prospectors, &c. Terms on application 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties fro 
of localities. All one price, 1s. &?. each, post free. List free o 


Apparatus, Cabinets, and Appliances for Museums 


and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION 


SAS. RNR. GREGORY 
MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 
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MESSRS. MACMILLAN & CO.’S TEXT-BOOKS FOR ADVANCED STUDENTS. 


POPULAR ASTRONOMY. By Simon Newcomb, LL.D., Pro- 


fessor U.S. Naval Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo, 18s. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M.A. Second Edition. Medium 8vo, 215. 


THE THEORY OF LIGHT. By Thomas Preston, M.A. With 


Illustrations. 8vo, 155. net. 


APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium Svo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- 
MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II. INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. azz, 
Vol. II. Two Parts. 18s. each. 
Vol. IIIL—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Deriva'ives, 
Parts I., II., IV., and VI., 21s. each. Parts III. and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. 


M. PATTISON MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 12s. 6d. 


HISTORY of CHEMISTRY from the EARLIEST TIMES 
THE PRESENT DAY. By ERNST VON MEYER, Ph.D. Translated by George McGowan, Ph.D 
vo, 145. net. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY 


OF THE ANIMAL BRODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUK 
GAMGEE, M.D., F.R.S. With Illustrations. Vol. I. Medium 8vo, 18s. [Vol. 17. shortly. 


TEXT-BOOK OF GEOLOGY. By Sir Archibald Geikie, F’.R.S. 
Third Edition. Medium Svo, 28s. 

A POPULAR TREATISE ON THE WINDS. Comprising the 
General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 


FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 
HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 
ARNOLD LANG. With Preface by Prof. Dr. Ernst HAECKEL. Translated by H. M. BERNARD, M.A. Cantab., 
and M. BERNARD. PartI. Svo, 17s, net. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VERTEBRATES. By Prof. R. WIEDERSHEIM. Adapted by W. NEWTON PARKER. 8vo, I2s. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D. 
F.R.S., Professor of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge. With 
Illustrations. Sixth Edition. Part I. comprising Book 1.—Blood—The Tissues of Movement—The Vascular Mechanism. 
8vo, cloth. tos. 6d. 


TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 
GENESIS. By Prof. E. ZIEGLER. Translated by DoNALD MACALIsTER, M.A., M.D. Illustrated. 8vo. 
Part I—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. 
Part II.—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—VIII. Second Edition, 125. 6¢. Sections IX.— 
XII. 12s. 64. 
A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. 
By D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously 
Illustrated. Vol. I. Med. 8vo, 25s. [ Vol. ZI. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


M. BALFOUR, M.A., F.R.S. Intwo Vols. Second Edition. Medium 8vo, Vol. I. 18s. Vol. II, 28s. 
MACMILLAN AND CO., LONDON, 
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MESSRS. MACMILLAN & GO.’S NEW BOOKS. 


ADVENTURES IN MASHONALAND. By Two Hospital Nurses, Rose Bien- 


NERHASSETT and LUCY SLEEMAN, Extra Crown 8vo. 8s. 6d. net. 


TIMES :—* The book is written in direct, unconventional language. It will, we are convinced, be widely read, and widely 
enjoyed.” 

ST. JAMES'S GAZETTE :—‘* The adventures and hardships of these two brave ladies are extremely fascinating reading ; 
for every page bears the impress of veracity, and nowhere is there the traveller's great failing—the attempt at fine writing at the 
expense of truth. . . . We have given only a small sample of the anecdotal richness of the book, for which we can promise a long 
run at the libraries. It will in due course take a high place among the most readable works of travel and adventure which the 
current revival of interest in Africa has produced.” 


OUR VILLAGE. By Mary Russett Mitrorp. With a Preface by ANNE 
THACKERAY RI?cHIe, and 100 Illustrations by HUGH THOMSON. Crown 8vo, gilt, or edges uncut. 6s. 


*,* Also an “dition de Luxe, limited, Super Royal 8vo, Hand-made paper, uniform with ‘ Cranford,’ 30s. net. 


GOLF: a Royal and Ancient Game. By Robert Crark, F.R.S.E., F.S.A. Scot. 
Second Edition, with many Illustrations. Small 4to. 8s. 6d. net. 
SCOTSMAN :—* Mr. Clark has done well to issue a new edition of the book. He may be certain that in its new form it wil 
have a hearty welcome. . . . This volume—the result of so much labour and research—will remain an enduring testimony to his 
knowledge of the history and literature of the Royal and ancient game.” 


LETTERS TO MARCO. Being Letters Written to H. S. Marks, R.A. By 


GEORGE D. LESLIE, R.A. With Illustrations by the Author. Extra Crown Svo. 7s. 6./. 


77MES.—‘ Full of the charm belonging to a genuine rural enthusiasm.” 


SHAKESPEARE’S ENGLAND. By Wittiam Wixter. New Edition, Revised. 


with 80 Illustrations. Crown 8vo. 6s. 


THE CHURCH OF ENGLAND AND RECENT RELIGIOUS THOUGHT. 
By CHARLES A. WHITTUCK, M.A., Rector of Great Shefford, Berks; late Fellow and Tutor of Brasenose 
College, Oxford. Crown 8vo. 7s. 62. 


TIMES :— His grasp of the subject is comprehensive, and his thought is often original and full of striking suggestions.” 
_ Prof. Marcus Dops in the BA/7/SH WEEKLY :—“ Few volumes have recently appeared which deserve to be more 
seriously pondered. . . . It exhibits an ecclesiastical statesmanship of the best kind, serious, candid, judicious, firm.” 


ASPECTS OF THEISM. By Wituram Kwyicut, LL.D., Professor of Moral 
Philosophy at St. Andrews. 8vo. 8s. 60. 


TIMES :—**It is impossible in this place to examine this high argument at length, and we must content ourselves with saying 
that Prof. Knight’s statement of it is lucid, temperate, and persuasive.” 

GLASGOW HERALD :—* An important contribution to the philosophy of religion. . . . It is seldom, indeed, that one meets 
with philosophical discussion which is so generally interesting, so luminous for the uninitiated, and so touched with poetry without 
being rhetorical.” 

_SCOTSMAN:—“‘ He shows himself to be an acute reasoner, a calm philosophical thinker, and possessed of remarkable 
aptitude for metaphysical inquiry.” 


GENETIC PHILOSOPHY. By President Davip J. Hitt, of the University of 


Rochester, U.S.A. 7s. net. 


A HISTORY OF PHILOSOPHY. With Special Reference to the Formation 
and Development of its Problems and Conceptions. By Dr. W. WINDELBAND, Professor of Philosophy in the 
University of Strassburg. Authorised Translation by JAMES H. TUFTS, Ph.D., Assistant Professor of Philosophy in the 
University of Chicago. Svo. 215. net. 


THE MECHANICS OF HOISTING MACHINERY, including Accumulators, 
Excavators, and Pile Drivers. A Text-book for Technical Schools, and a Guide for Practical Engineers. By Dr. JULIUS 
WEISBACH and Prof. GUSTAV HERMANN. With 177 Illustrations. Authorised translation from the second 
poy 59 edition. By KARL P. DAHLSTROM, M.E., Instructor of Mechanical Engineering at the Lehigh University. vo, 
12s. 6d. net. 


MACMILLAN AND CO., LONDON. 
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PERKEN, SON AND RAYMENT, maNuFacTuRERs, 
WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 
“OPTIMUS” MAGIC LANTERNS. _— “ OPTIMUS” 


Each Lantern is efficient for Exhibi- . 
PHOTOGRAPHIC 
OUTFITS: 
has 3-wick Refulgent Lamp, and is com- 


plete in Box. Russian Perforated. ~ Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Slides, ‘* Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
and best Waterproof Case. 

Giving Pictures of the following sizes in inches. 


” ° ee ram 44 X 33] 6b x 43] 84 x 64] 10 xX 8] 12 x oO] 15 X 12 
Russian Iron Body, Brass Sliding Tubes... a . 


Lantern PHOTOGRAPHS, Plain 12/-, Coloured 18/6 doz. £10 £12 £15 £20 £23 | £30 


—PERKEN, SON & RAYMENT, *2w.cu* LONDON, 


LANTERN STEREOSCOPE. «nverton’s PATENT) 





tions. The Lens gives crisp defi 
being a superior Achromatic Photographic 
Combination, with Rack and Pinion Com- 
pound Condenser of gin. diameter. Each 





oooo™ 


Student's Lantern (to take Demonstrating Tank) with Brass £ 
Sliding Tube ... ot oo on eco ooo oon 
Mahogany outside Body... = om “4 = — 

: .. Panelled Door, Brass Stages& Sliding Tubes 


oo POLO 
a 
anon? 

















CAN BE ADAPTED TO ANY LANTERN, 
For projecting on Screen Pictures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY AND PEAK, 


8y Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 
WIMSHURST INFLUENCE MACHINES. 


chool Form with 12 in. Plates 





jo aa er 
Harvey and Peak’s Form, best make, 15 in. Plates 4100 
“~ = vi wim. »« «. £2100 
Ditto, st Lame thuw-tieae ~~ 
0, strongly bu or Laboratory purposes 
: with 24in.Plates... ey po oe - 8100 
SPECIALLY RECOMMENDED. 
nated Fe = a 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- ~ 
TERN, used by late W. Lant Carpenter, Esq, Prof. Forses. New Mathematical Instrument Manufacturer to H.M. Government, Council of 
Triple constructed for B. J. Maven, Esq., this season. New Oxyhydro- India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 





gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Awar Supplied to the Royal Polytechnic Institution, Dr. H. GratTaNn 


Guinness, Madame Apeuina Patt, &c. -amphengos n. P 
Cie s sine = i ot — _ —' . ie : at oe Illustrated Price List Post Free. 
noe : Se kee ee eee 4 : wes meagonses 9 ~~ W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
trated Catalogue 300 pages, 1s.; Postage, sd. Smaller do., 6d. Pamph- Excellence of Construction of Mathematical Instruments, — os ~ 
lets Free.—HUGHES, Speciarist, Brewster House, M Road, GoLp Mepat in the International Inventions Exhibition 1885 for Mathe- 
Kingsland. N 7 — — ae a matical Work. Silver Medal, Architects’ Exhibition, 1886. 
5>' 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 





SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series:— 


MICHAEL FARADAY. SIR GEORGE B. AIRY 

THOMAS HENRY HUXLEY. J. LOUIS R. AGASSIZ. 

CHARLES DARWIN. JEAN BAPTISTE ANDRE DUMAS. 
JOHN TYNDALL. SIR RICHARD OWEN. 

SIR GEORGE GABRIEL STOKES JAMES CLERK MAXWELL. 

SIR CHARLES LYELL. JAMES-PRESCOTT JOULE. 

SIR CHARLES WHEATSTONE, WILLIAM SPOTTISWOODE, 

SIR WYVILLE THOMSON, ARTHUR CAYLEY. 

ROBERT WILHELM BUNSEN. SIR C. W. SIEMENS. 

BARON ADOLF ERIK NORDENSKJOLD. JOHN COUCH ADAMS. 

LORD KELVIN. JAMES JOSEPH SYLVESTER. 
HERMANN L. F. HELMHOLTZ. DMITRI IVANOWITSH MENDELEEFF. 
SIR JOSEPH DALTON HOOKER. LOUIS PASTEUR. 


WILLIAM HARVEY. 


SIR ARCHIBALD GEIKIE. 
_ N.B.—The Portrait of Sir A. Geikie is the First of a New Series. . 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set ¢! 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 





Printed by Ricwarp Cray anp Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London. W.C., and 66 Fifth Avenue, New York.—Tuurspay, November 16, 1893. 
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A WEEKLY 


ILLUSTRATED JOURNAL OF 





SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


i No. 1256, V VoL. 49) 


Registered asa Bowspaper at the Genual Post Office. | 











NEW LANTERN SLIDES 


PUBLISHED BY 





NEWTON & CO., 3, Fleet St., London. 
The Great Barrier Reef of Australia ; ... 98 Slides. 
Bacteriology (by Prof. Crookshank) sae vce” SP le 
"Mongst Mines and Miners (Dolcoath) een a ae ns 
Geology—Extinct Monsters (Hutchinson) ... ~~ ae 
The Tower of London me “A Ln ue a’ ae 
Ascent of Monte Rosa ee Be we —— 
The St. Gothard Railway... ah a — = 
Khyber Pass to Bombay ina on ae bee OR? 
National Gallery Pictures... an a. Oe on 


&e., &e, 

Complete Catalogue of all the Slides published by NewTon & Co. 

and of the most recent 

OPTICAL LANTERNS FOR SCIENTIFIC 
DEMONSTRATION, PROJECTING MICROSCOPES, 
PROJECTING POLARISCOPES, &c. 

Price 6d. Post Free. 

NEWTON | ex co., 


Scientific nstrument Makers to the Roval Jnstitution and the 
Government, 


3, FLEET STREET, LON DOT, 


























Ze “ALUMINIUM 
R.& J. BECK 68 CORNHILL, LONDON, E.C. 


_ THURSDAY, NOVEMBE R 23, 1893. 


[PRICE SIXPENCE. 


(all Rights are Resnseed. 





- STRAINED VISION. 





Many persons suffer from headaches and 
what they mistake for neuralgia, which are 
the result of strained vision, and could be 
at once relieved by the use of proper glasses 
specially suited to the case; for fuller in- 
formation, see “Our Eyes” by Mr. John 
Browning, Ophthalmic Optician, or consult 
the Author personally, at 


63, STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
CLINICAL THERMOMETERS. 








4, 5, or 6 inch, with Patent Indestructible and Magnifying 
Index, 5s. 6d. each, in Metal Case. 
4, 5, or 6 inch, with Patent Indestructible and Magnifying 
Lens Front, 7s. 6d, each, in Metal Case. 

Half a Dozen sent free by Registered Post, and insured against loss of 
breakage, to any country within the Postal Union, on recejpt of Remittance. 

NEGRETTI & ZAMBRA are the Inventors and Patentees of the In- 
destructible Index, upon which principle all Clinical Thermometers of the 
present day are made. 


NEGRETTI. & ZAMBRA, 


Scientific Instrument Makers to H.M. thé Queen and Royal Family, Ob. 
servatories Kew and Greenwich, Britisn and Foreign Governments, &c. 


38 HOLBORN VIADUCT. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE. 
Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 


Illustrated Price Lists of Microscopes, Barometers, Thermometers. 
& c., &c., sent free by Post to all parts of the World. 
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NOTICE. | 


NATURE 


Of NOVEMBER 30, containing the 


INDEX 


To 





Vo_uME XLVIIL., will form a DouBLeE NuMBER, 


Price One Shilling. 


OFFICE :—29 BEDFORD STREET, STRAND. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 
Parncipac—G. W. ne TUNZELMANN, B.Sc., M.I.E.E. 
Senior-Instructor—C. CAPITO, M.1.E.E., M.1.M.E. 
Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 


The College provides a Training for Electrical, Mechanical, Civil, and 
Mining agpnaten, for Science Students in Mathematics, Physics, Che- 
mistry, Biwlogy, Geology, and Mineralogy, and Preliminary Training for 
Students entering wanna s Hill and the Central Institution. 


CHEMIC “AL LABORATORY for Practical 











Work in Exper:mental and Analytical Chemistry will be opened 
in JANUARY next. For further particulars, apply in writing to 
Mme. Sornit Kroputkin, b.Sc., c/o J. Cospen-SANDERSON, 


Esq., 55 Frognal, N.W. Classes in Practical Biology will be held in 


connection with the same. 


TO AUTHORS.—Scientific and Literary Works 
read by a Gentleman of experience. MSS. placed with Publishers, 
and Author's interests caretully represented. Consultations free. — 
Apply to CHARLes Hoppe, 14, Southampton Street, Strand, W. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis. China, Lacquer, Gongs, Shells, and other Curios. 


TO SCIENCE LECTURERS. 


See Mr. HUGH*S’S PATENT COMB —y veg OPTICAL LAN- 
TERN, used by late W. Lant Carpenter, Esq, Prof. Forses. New 
Triple constructed for B. J. MALDEN, Esq., this season. New Oxyhydro 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GRATTAN 
Guinness, Madame Ape.ina Parti, &c. Patent Pamph« ngos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus 
trated Catalogue 300 pages, 1s.; Postage, 5¢. Smaller do., 6d. Pamph- 
lets Free.—HUGHES, Speciacist, Brewster House, Mortimer Road, 
Kingsland, N. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teacners, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 49s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Posi Free. 
ROCK SECTION Sfor r MICROUSCUPEfrom rs. 6d. each, Post Free. 
ATALOGUBS GRATIS 
CABINETS, GLASS- CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 





CONCHOLOGY. — 


New and interesting Species of Recent Shel s irom Borneo, Philippine 
slands, China, &c., &c. 
COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FKOM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &. 


All kinds of Glass-Topped Boxes, &e. -» manufactured on the premises, 
and supplied promptly at moderate prices. 
Rectangular, from 1s. 3¢. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 
Price List on Application. 








HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


COLLECTIONS or MINERALS, ROCKS, °° FOSSILS 
Specially prepared to meet Requirements of Students, Lecturers, &e, 


And Illustrating the various Manuals, &c., as used at all Colleges, 
Schools, &c., price 10s. 6d. to 42s. and upwards. Special! Instruction and 
Collections for Travellers, Prospectors, &c. ‘lerms on application. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundred 
of localities. All one price, 1s. 6@ each, p st free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
SAS. R. GREGORY, 


MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON,W. 


SAMUEL HENSON, 


LAPIDARY MINERALOGIST, &c. 
ESTABLISHED 1840 


Precious Stones Cut and Mounted to any Wesign. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

Beautiful Carved Queensland Opals, Rock Crystal, 
Agate, &c., &c. 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus fer 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


F. H. BUTLER, M.A. Oxon., Assoc.R. S.Mines. 


NATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recent additions to stock inciude a small selection of Gem-stones, cut an¢ 
in the rough, Diorite and Biotite-Gneiss from varius Scotch localities, and 4 
fine series of Sedimentary Kocks, Specimen Tubes, Glass-topped Boxes, 
Card ‘Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, 
Insects, and Birds’ Eggs, and Entomologists’ requisites always on hane 
Lapidary’s work executed. 

Now Ready, THE GLACIALISTS’ MAGAZINE, No. 4, Price 64 
Also KESEARCHES ON THE UPPER CRETAUEOUS ZONES, dy 
W. F. Hume, D.Sc., price 2s 6d. 


BEST DRAPER’S INK (DICHROIC) 
BLACK 
INK 
KNOWN iin Sars, 6a. 1s., & 2s. each. 


Can be obtained in London, through Messrs. Barciay & Sons, F% — 
Street; W. Epwarps, Old Change; F. Newsery & SONS, Newga 
Street ; and to be had of all Stationers. 


i BEWLEY & DRAPER (Limited), Dublin. 


Labradorite, 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 





_ “ . . 
SS NT A TN IW a ARIA TEAR 0, Sen 


EN 





SN PRs Oa 





PR Gene 





28 | 





opine 


&C. 


remises, 


SILS 
ers, &e, 
Colleges, 
tion and 


‘ALS. 


hundred 
plication. 


seums 


IN TO 
.Y, 
ST, 
JON, W. 
N, 
&e. 
on hand, 
‘i-precious 
. Crystal, 
Museums. 


aratus fer 


pe 


>. Mines. 


)N. 
Objects 


res, cut and 
lities, and a 
yped Boxes, 
and Fossils, 
s on hand 


4, Price 6d. 
LONES, by 


HROIC) 


riting 


tioners. 
each. 
, Farringaet 


is, Newgate 


n. 

















NOVEMBER 23, 1893] NATURE xxvii 
Re STANLE HOLLOWAY’S OINTMENT 
— CURES 
and Art Department, Admiralty, Re Gout, Rheumatism, Lumbago, Sciatica 
Mathematical, To y aad a Instruments Cuts na Seveinn ‘in 
Of the Highest Quality and Finish, at the most Moderate Prices. ’ ’ ’ ¥ 


Tilustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for INVALUABLE FOR ALL SKIN DISEASES. 


Excellence of Construction of Mathematical Instruments, and the only 


GoLp MEDAL in the International Inventions Exhibition 1885 for Mathe- Holloway’s Ointment and Pills may be obtained of 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. all Medicine Vendors. 


, WIMSHURST LIVING SPECIMENS FOR 


With Glass Plates, allsizes, double and multiple, 

also with Ebonite Cylinders with and without THE MICROSCOPE. 

Glass | Cases. ........ galvanic and arn , 

Tel ters, pocket, lecture-table fc ‘ — age 

and Ghanteny. "School Apparatus of every de- Volvox globater, Stentor coeruleus, Spongilla fluviatilis, Philodina 

scription. roseola, Brachionus rubens, Stephanoceros Eichhornii, Lophopus crystal- 
Larce CaTALoGuks, Fifth Edition, Royal 8ve, 

















144 pp. 700 Illustrations, Post free, 7d. ra — other Poad Life. Specimen Tube, with Drawing and Descrip- 
tion, Piice 1s., Post Free. Amoeba, Hydra, Vaucheria, living Crayfish, 
K| NG M EN DHAM & Co and other types for the Student in Biology. 
°9 
a Western Electrical Works, Bristol. T. E. BOLTON, 
London Address: 12 FENCIHURCH STREET, E.C. 
(W. B. ALLISON, Acenr.) EsTABLISHED 1876, FARLEY ROAD, MALVERN LINK. 


LANTERN STEREOSCOPE. pee PATENT.) 


CAN BE ADAPTED TO ANY LANTERN, 
For projecting on Screen Pictures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY AND PEAK, 


8y Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 
W!IMSHURST INFLUENCE MACHINES. 


School Form with 12 in, Plates 





16 in “3 10 ° 

Harvey and Peak’s Form, best make, 15 in. Plates 4100 

” ” ” 17in. » »~ 8100 

Ditto, strongly built for Laborat ry purpo rere 
strong um or Laborato: urposes 

’ “with 24 in. Plates we - 8100 


SPECIALLY RECOMMENDED. 


SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 





MICHAEL FARADAY. SIR GEORGE B. AIRY 

THOMAS HENRY HUXLEY. J. LOUIS R. AGASSIZ. 

CHARLES DARWIN. JEAN BAPTISTE ANDRE DUMAS. 
JOHN TYNDALL. SIR RICHARD OWEN. 

SIR GEORGE GABRIEL STOKES. JAMES CLERK MAXWELL, 

SIR CHARLES LYELL. JAMES PRESCOTT JOULE. 

SIR CHARLES WHEATSTONE. WILLIAM SPOTTISWOODE, 

SIR WYVILLE THOMSON. ARTHUR CAYLEY. 

ROBERT WILHELM BUNSEN. SIR C. W. SIEMENS. 

BARON ADOLF ERIK NORDENSKJOLD. JOHN COUCH ADAMS. 

LORD KELVIN. JAMES JOSEPH SYLVESTER. 
HERMANN L. F. HELMHOLTZ. DMITRI [VANOWITSH MENDELEEFF, 
SIR JOSEPH DALTON HOOKER. LOUIS PASTEUR. 

WILLIAM HARVEY. 





SIR ARCHIBALD GEIKIE. 
N.B.—The Portrait of Sir A. Geikie is the First of a New Series. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set cf 
28 Portraits in a Handsome Portfolio for £7 5s. ., Carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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KEGAN PAUL, TRENCH, TRUBNER & C0., 


LIMITED. 
METHODS OF PRACTICAL HYGIENE. 


By Prof.K. B. LEHMANN, Wiirzburg. Translated by W. Crookes, 
F.R.S. With numerous Illustrations. 2 Vols. Demy 8vo. 31s. 6d. 
Prof. Crookes's English version of Prof. Le hmaun’ s well-known work 
on the methodics of Hygiene is founded on the original German edition of 
890, and has had the advantage of being revised, cor rected, and extended 
by the author, in accordance with the most recent observations, The 
author has also contributed a preface written especially for this edition, 
lt embraces the whole field of sanitation, 


ON THE CHEMISTRY OF THE BLOOD, 
AND OTHER SCIENTIFIC PAPERS. By the late L. C. WOUL- 
DRIDGE, M.1., D.Sc., Assistant Physician to and Co-L<-cturer on 
Physiology at Guy’ s Hospital. Arranged by Vicror Horstey, B.S., 
F.R.C.S., F.R.S., and Ernest Srariinc, M.D., M.R.C.P. With 
an Introduction by Vicror Horstey. Demy 8vo. 16s 

Daily News.—* A selection from the lectures and scientific papers of the 
late assistant pivysicinn to Guy’s Hospital. Mr. Victor Horsley sums up 
the highly original theories of the author. Dr Wooldridge’s Croonian 
lecture on the Coagulation of the Blood should have raised him in his own 
ema to the position which is now accorded to him; itis here included 

for the first time among his published works.” 


LECTURES ON THE COMPARATIVE 
PATHOLOGY OF INFLAMMATION, delivered at the Pasteur 
Institute in 1891. By ELIAS METCHNIKOFF, Chef de Service & 
Yinstitut Pasteur. Translated from the French by F. A. STARLING 
and E. H. Stariinc, M.D. With 65 Figures in the Text and 
3 Coloured Plates. Demy 8vo. 12s. 


THE ELEMENTS OF HYPNOTISM. 
The Induction of Hypnosis. its Phenomena, its Dangers and Value. 
By R. HARRY VINCENT. With Twenty Illustrations, showing 
Experiments. Crown 8vo. 5s. 


KEELY AND HIS DISCOVERIES: 


Aérial Navigation. By Mrs. BLOXMFIELD MOORE. Demy 8vo 
16s. Ed. 
An account of the researches of Mr. Keely, of Philadelphia, into the new 
“* power” with which he is dealing—the so-called Keely mystery. 


Second Edition. 


MATABELE LAND and the VICTORIA 
FALLS; a Naturalist’s Wanderings in the Interior of South Africa. 
From the Letters and Journals of the late FRANK OATES, F.R.G.S. 
Edited by C.G Oates, B.A. With Maps, Portrait, and Illustrations 
Demy 8vo. 215. 

** Displays much shrewd wisdom on matters social and political.” —77mes. 
** As a bouk of travel it remains a standard work.’’"—S¢. James's Gazette. 
**Several species undetermined in the first edition have now been identi- 
fied and described, new plates have been added, and the results as now given 
to the public, furm a very material and valuable contribution to our know- 
ledge of the natural history of Southern Africa, with the development cf 
which the name of Frank Oates will be for ever connected.” —Nature. 


PATERNOSTER HOUSE, CHARING CROSS RD., W.C. 


The Hon. Sir WILLIAM MACLEAY, Kt., F.L.S., M.L.C. 


THE MACLEAY MEMORIAL VOLUME 


Royal gto, 51 and 308 pages, with Portrait and Forty- two Plates. 
Ready (in Sydney) on September 22 
Price Turee Guineas. 
Contents :— 
Prof.W. B. Spencer, The Blood Vessels of Ceratodus (Plates i.-v.).—Prof. 
F. W. Hutton, The Pliocene Mollusca of New Zealand (PI. vi.-ix.).—Prof. 
W. A. Haswect. A Monograph of the Zemnocephalee (Pl. x -xv.) —Prof. 
W. A. Haswett, On an apparently New Type of the Platyhelminthes 
|Z vematoda?| (P\. xvi.) —Prof. T. PARKER and Miss j. G. Ricu, 
Myology of Palinurus Edwardsii, Hutton (Pl. xvii.-xxi ).—Prof. J. T. 
Witsoe and Dr.C.J. MAR" 1N, Observations upon the Anatomy of the Muzzle 
of the Ornithorhynchus (PI. xxii.-xxiii.).—Prof. Witson and Dr. MarTin, 
On the peculiar Kod-like Tactile Organsin the Integument and Mucous Mem- 
brane of the Muzzle of Ornithorhynchus (PI. xxiv.-xxvi. ).—C. HepLev, On 
Parmocochlea Fischeri, Sm. ( xxvi.).— Prof. R. Tare, On the Geo- 
graphic Kelations of the Floras of Norfolk and Lord Howe Islands.—Baron 





VON MUELLER, Noteson an undescribed Acacia from N.S.W. (Pl. xxviii.}— | 


Baron voN Mve.ier and J. H. Maiven, Description of a new H/akea from 
N.S.W. (Pl. xxix.).—R Erxeripse, Jun., Description of some of the 
Weapons and Impler we of the Alligator Tribe, Port Essington, N.A. 
(Pl. xxx.-xxxv.).—N. A. Coss, Nematodes, mostly Australian and Fijian 
(PI. xxxvi.-xhi.). 

Published by the Linnean Society of New South Wales, and 
sold by DULAU & CO. 37 Soho Square, London ; and R. 


FRIEDLANDER & SOHN, Berlin. 





| 


| JELLETT, J. H.—Elementary Treatise on the Calculus of 





EDWARD STANFORD'S 
NEW BOOFS. 
RE-ISSUE OF STANFORD'S: COMPENDIUM OF GEOGRAPHY 


Revised. and in great part Re-written. 


AUSTRALASIA. 
Vol. IL—AUSTRALIA AND NEW ZEALAND. 
By ALFRED RUSSEL WALLACE, LL.D., D.C.L, 
A aS 
bas we numerous Maps and Tllustrations, Large Crown 8vo, Cloth, Price 1s, 


Vol. IL. of ** Auscralasia,”” embracing ‘° Malaysia and the Pacific Archi 
pelagoes,” by Dr. F. H. H. Guillemard, is in preparation. 


Demy 8vo, Cloth, 7s, 6d. 


DIAMONDS AND GOLD IN 





SOUTH AFRICA. : 

By THEODORE REUNERT, M.Inst.M.E., &c. x 
With Maps and Illustrations. > 

“No one who has the sinallest intcrest in the position, history, and pro 
spects of the two great industries wit: which he deals, can fail to’ find much 


that is of surpassing interest in the book.”’—/inancial News. 


Large Crown 8vo, Cloth, ros. 6d. 


TROPICAL AMERICA. 
By ISAAC N. FORD, Foreign Editor of the Mew Yori 
Tribune. 
With numerous Illustrations and a Map. 

‘* His experiences are given in cr.sp, vigorous language ; his capacity for 
grasping the true and rejecting the false calls for high commendation ; his 
impartiality is unquestionable; and his views of British policy demand 
special considerati.n. <A brightly written voluine.”—A theneum. 


4 
A 
Small Post 8vo. Cloth, 4s. 6d. 
i 


BISKRA, 


And the Oases and Desert of the Zibans, with Informa- 
tion for Travellers. 
By ALFRED E. PEASE, F.R.G.S 
Three Maps, and numerous Illustrations from he author's Photographs 
**To those in search of a winter health-resort, we commend Mr, Pease’s 
modest and attractive little book.” —7he Times. 
London: EDWARD STANFORD, 26 and 27 Cockspur Street, S.W. 





ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


MATHEMATICAL QUESTIONS with their Solutions 
from the Educational Times. «.dited by W. J. C. Mitte. Vols,1 
to 58 (1893), withthe New and Revised Edition of Vol. 1. 59 Vols. in 
23, uniformly Bound in Half calf. £13 ros. 

BRIOT ET BOUQUET.—Théorie des Fonctions Ellip- 


tiques. 2nd Edn. 4to, Cloth. 1875. 25s. 





Variations. 8vo, Cloth. Very scarce. 1852. 5058. 


KASTNER, A. G.—Geschichte der Mathematik seit der 
Wiederhers: elluag. der Wissenschafien bis an das Ende des achtzehnten 
Jahrhunderts. 4 Vols. vo, Calf, Gilt. 1796-1800. 14s. 

“A classical work, which forms an indispensable supplement to that of 

Montucla.’’ L677. Dr. Whewell’s copy, with his book-plate. 


LEGENDRE, A. M.—Traité des Fonctions Elliptiqes et 

des Intégrales Eulériennes. 3 - ols. 4to, Half-calf. 1825-32. £6 6s. 

A good copy of this very scarce work, complete with all the supplements. 

LEGENDRE.—Elements of Geometry and Trigonometry, 

with Notes. ‘Translated [with an Introductory -hapteron Proportion, 

by Tuomas CarLyLe]. Edited by D. Brewsrer. 8vo, Boards. 
1824. 8s. 





Now Ready, Pro‘usely Illustrated, Price 7s. 6d. 


UNIVERSITY MANUAL OF 


PHYSICS. 


By WM. PEDDIE, D.Se, F.RS.E. 
** This work, supplying a need very generally felt, will be 
most warmly welcomed.” —Nature. 
London: Bailliére, Tindall & Cox, King William Street, Strand. 
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CASSELL AND COMPANY'S ANNOUNCEMENTS. 





The Story of the Sun. 


By Sir ROBERT STAWELL BALL, LL.D., F.R.S., F.R.A.S., Lowndean Pro- 
fessor of Astronomy in the University of Cambridge ; Author of “The Story of the 
Heavens,” “ Star-Land,” &c. With Eight Coloured Plates and other Illustrations. 
Cloth, 21s. 


In this volume an account is given of the present state of our knowledge with respect to the principal solar phenomena. It is 
intended specially for the general reader, and the text is amply illustrated by engravings and plates. A feature of the book is the 
<liscussion of such important questions as the movement of the solar system through space ; but perhaps its chief novelty will be 
found in the application of molecular physics to the explanation of the sustenance of the solar heat. Recent discoveries and 
improved processes have largely added to our knowledge of the prominences, and the methods employed demand and receive 
ample treatment. Matters of a merely technical nature have been, as far as possible, omitted, the object aimed at being to pro- 
duce as vivid a picture as possible of the nature of the great luminary. 


The Story of Our Planet. 


By T. G. BONNEY, D.Sc., LL.D., F.R.S., F.S.A., F.G.S., Professor of Geology 
in University College, London, Fellow of St. John’s College, Cambridge, and Honorary 
Canon of Manchester. With Six Coloured Plates and Maps and about 100 Illustrations. 
Cloth, 31s. 6d. 

The author has aimed at rendering the main principles and results of geological reasoning intelligible to non-scientific readers 
of ordinary education, technical terms being, if possible, avoided, and, if not, explained. After describing generally the 
regions of the land, the air, and the water, he passes on to the processes of earth-sculpture and rock-building, and from these to 
the agents of change which operate from within the globe, such as volcanoes, earthquakes, and other movements of the crusi. 
An account follows of the probable condition of the earth in the earliest ages, after which the building of the British Isles is 
described as an example of geological history, and briefer sketches are given of the development of Europe and the other 








continents. 


The history of life on the earth is then traced, and the work concludes with discussions of some theoretical questions, 


such as the age and duration of the globe, the permanence of oceans and continents, the cause of the glacial epoch, &c. 


A copy of Cassell and Company's List of Volumes suitable for Christmas and New Year’s Gifts will be sent post free on 
application. 


LONDON : 


{lembic Club Reprints of Historical Works relating to Chemistry. 


FOUNDATIONS OF THE MOLECULAR 


THEwRY. Comprising Papers and Extracts by Joun Darton, 
Joseru Louis, Gay-Lussac, and AMEDIO AVOGADRO, 1808-11. Just 
Published, Crown 8vo, Cloth, 1s. 8d. Post free. 
Alembic Club Reprints, Nos t to 3, uniform with above, at same Price. 
WILLIAM F. CLAY, Publisher, 18 Teviot Place, Edinburgh. 


Instrument Company, Cambridge. 
Address all communications ‘‘ Instrument Company, 
Cambridge.’’ 

Price List of Scientific Instruments, sent post free. 
(lustrated Descriptive List sent on receipt of 18. 6d. 
The Cambridge Scientific Instrument Company, 

3: Tibb’s Row, Cambridge. 


~ Now Keady, Cloth, 8vo, ‘250 pp = Price 125. net, Ponage 6d. 
AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACES£. 


By F, W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY by JULIAN DEBY, F.R.M.S. 


Contents.—Preliminary Remarks—The Structure of Diatoms—Movement 
of Diatoms—Classification of the Diatomacez, with a Conspectus of the 
Families and Genera—Modes of Reproduction—Collecting Diatoms— 
Mounting Diatoms—Microscopical Examination—How to Photograph 
Diatoms.—BisL1oGRAPHyY. 


London: ILIFFE & SON, 3 St. Bride Street, E.C. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

Joint Secretaries—W C. MACDONALD and:F. B. MACDONALD. 
LOSSES PAID OVER £19,000,000. 


CASSELL & COMPANY, LIMITED, LUDGATE HILL. 


THROAT + COUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confections becomes activel 
healing. 

Sold only in Boxes, 7}d., and Tins, 1s. 1}¢., Labelled. 


JAMES EPPS & Co., Ltd., Homcopathic Chemists, LonDon, 





NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 





telegraphic address of NATURE is “ PHUSIS, 
LONDON.” 
SUBSCRIPTIONS TO ‘« NATURE.” 
Ee d. 
. eee ereee ? eee 1 8 o 
Half-yearly.. ... 22+ +++ ++ O14 6 
i S  Orrerrrerrr ree fe - 
To ALL PLAcES ABROAD :— 
ee ee ee - tro 6 
Half-yearly. ... +++ +++ o15 6 
CE ccc ee cece e OES 
CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column 4 ws oe 
Per Limeafler ..- 2c creed OD G 
One Eighth Page, or QuarterColumn . 0 18 6 
Quarter Page, or Half a Column 115 0 
Half a Page, or a Colum 3 $ ° 
° 


Whole Page... - +++ eee 
Money Orders payable to MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, Ge 
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MESSRS. MACMILLAN & G0.'S TEXT-BOOKS FOR ADVANCED STUDENTS. 


POPULAR ASTRONOMY. By Simon Newcomb, LL.D., Pro- 


fessor U.S. Naval Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo, 18s. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M.A. Second Edition. Medium 8vo, 21s. 


THE THEORY OF LIGHT. By Thomas Preston, M.A. With 


Illustrations. 8vo, 155. net. 


APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- 
MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and Il INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. zs, 
Vol. II. Two Parts. 18s. each. 
Vol. IIIL—ORGANIC CHEMISTRY. THE CHEMISTRY OF TIIE HYDROCARBONS, and their Derivatives, 
Parts I., II., 1V., and VI., 21s. each. Parts II]. and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. 


M. PATTISON MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 125. 6d. 


HISTORY of CHEMISTRY from the HARLIEST TIMES 
TO THE PRESENT DAY. By ERNST VON MEYER, Ph.D. Translated by GeorcGk McGowan, Ph.D 
8vo, 14s. net. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY 


OF THE ANIMAL BODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR 
GAMGEE, M.D., F.R.S. With Illustrations. Vol. I. Medium 8vo, 18s. [ Vol. LT. shortly. 


TEXT-BOOK OF GEOLOGY. By Sir Archibald Geikie, F’.R.5. 


Third Edition. Medium 8vo, 28s. 


A POPULAR TREATISE ON THE WINDS. Comprising the 


General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 


HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 
ARNOLD LANG. With Pretace by Prof. Dr. ERNst HAECKEL. ‘Translated by H. M. BERNARD, M.A. Cantab, 
and M. BERNARD. Part I. 8vo, 17s, net. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VERTEBRATES. By Prof. R. WIEDERSHEIM. Adapted by W. NEWTON PARKER. 8vo, 125. 6d. 


i 

A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D. 
F.R.S., Professor of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge. With 
Illustrations. «Sixth Edition. Part I. comprising Book 1.—Blood—The Tissues of Movemen'—The Vascular Mechanism. 
8vo, cloth. tos. 6d. 


TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 
GENESIS. By Prof. E. ZIKGLER. Translated by DoNALD MACALISTER, M.A., M.D. Illustrated. 8vo. 


Part .—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6¢. , 
Part II.—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—VIII. Second Edition, 125. 6¢. Sections IX.— 
XII. 12s. 6d. 


A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. 


By D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously 
Illustrated. Vol. I. Med. 8vo, 25s. [ Vol. 77. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


M. BALFOUR, M.A., F.R.S. In two Vols. Second Edition. Medium 8vo, Vol. I. 18s, Vol. IL, 21s, 
MACMILLAN AND CO., LONDON. 














NE 





le SENATE A TAN Ae RN CE 











-ro- 
elm 


LE- 


215, 


of 
M. 
ES 


Ph.D 


RY 
THUR 
hortly. 


2.5. 
the 


LIAM 
my of 


[N- 


WVTH. 


Dr. 


intab , 


OF 


IX.— 


cal. 
iously 
bortiv. 


F. 





Wee Ae 


one 


ee 


ant oki 





NovEMBER 23, 1893 | NATURE XxXxi 


MESSRS. MACMILLAN & CO.’S 


NEW BOOKS. 





LETTERS OF ASA GRAY. Edited by Jane Lorinc Gray. 2 vols. Extra 
Crown 8vo, 15s. net. 

THE CREDENTIALS OF SCIENCE, THE WARRANT OF FAITH. By 
J. P. COOKE, LL.D. 8vo. 8s. 6d. net. 

THE MECHANICS OF HOISTING MACHINERY, including Accumulators, 
Excavators, and Pile Drivers. A Text-book for Technical Schools, and a Guide for Practical Engineers. By Dr. JULIUS 
WEISBACH and Prof. GUSTAV HERMANN. With 177 Illustrations, Authorised translation from the second 


German edition. By Karu P. Dautstrom, M.E., Instructor of Mechanical Engineering at the Lehigh University. 8vo, 
12s. 6d. net. 


EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR BEGINNERS. 
Ry WILLIAM RAMSAY, Ph.D., F.R.S., Professor of Chemistry in University College, London. Second Edition. 
Poit 8vo. 2s. 6d. 


THE METHODS OF ETHICS. By Henry Sinewick, Knightsbridge Professor 
of Moral Philosophy in the University of Cambridge. Fifth Edition. 8vo. 14s. 
A SHORT HISTORY OF THE ENGLISH PEOPLE. By J. R. Green, 


M.A. Illustrated Edition. Edited by Mrs. J. R. GREEN and Miss Kare Norcate, Volume III., Super Royal 8vo. 
12s. net. 


THE GROWTH AND INFLUENCE OF CLASSICAL GREEK POETRY. 
Lectures delivered in 1892 on the Percy Turnbull Memorial Foundation in the Johns Hopkins University. By R. C. JEBB, 
Litt.D., M.?. Crown 8vo. 7s. net. 


THE BEAUTIES OF NATURE. By the Right Hon. Sir Jonn Lussock, Bart., 


M.P., F.R.S., &c. New Edition. Without Illustrations. Globe 8vo, paper, Is. ; cloth, 1s, 6d. 


LETTERS TO MARCO. Being Letters Written to H. S. Marks, R.A. By 
GEORGE D. LESLIE, R.A. With Illustrations by the Author. Extra Crown 8vo. 7s. 6.4, 


7/MZS.—‘‘ Full of the charm belonging to a genuine rural enthusiasm.” 


OUR VILLAGE. By Mary Russert Mirrorp. With a Preface by ANNE 
THACKERAY RITCHIE, and 100 IIlustrations by HUGH THoMsoN. Crown 8vo, gilt, or edges uncut. 6s. 


",” Also an Edition de Luxe, limited, Super Royal 8vo, Hand-made paper, uniform with “ Cranford,” 30s. net. 


GOLF: a Royal and Ancient Game. By Ronerr Crark, F.R.S.E., F.S.A. Scot. 


Second Edition, with many Illustrations. Small gto. 8s. 6.7, net. 
SCOTSIIAN :—* Mr. Clark has done well to issue a new edition of the book. He may be certain that in its new form it will 
h , TL by 4 , 5 
have ah y welcome. . . . This volume—the result of so much labour and research—will remain an enduring testimony to his 
Knowle { the history and literature of the ‘‘ Royal and Ancient Game,’” 
ae ae | 


AZ.—** Well printed, well illustrated, this volume is the standard work on the history of the game.” 


VSTER GAZETTE.—‘‘ Throws much light on the history and literature of the game. . . . Mr. Clark has done 
> P > 
his edit ] } 


1d the book is embellished with admirable illustrations.” 


MACM LLAN & CO, LONDON. 
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JUST ISSUED. NEW EDITION OF WATSON & SONS’ 
NEW MICROSCOPIC OBJECTS. CATALOGUE of MICROSCOPES & APPARATUS. 


- s. @ It contains full particulars of 
Winter Bud of Plane Tree—double stained ; very effective ... ow 2 0 The VAN HEURCK MICROSCOPE (the instrument par exce dlence for 
Palate of Paludina vivifara—very pretty . oo 8 € photo-micrography and all research of the most delicate nature. 
Very fine new Longitucinal Sections of Teeth of Dolp hi n, Cat, Saw- The EDINBURGH STUDENT'S MICROSCOPE, mounted on both 
fish, Li Ss tripod and horseshoe forms of feet, and the newly-introduced RACK- 
s ion, Shark, Pig, Crocodile, Pikefish, Sheep, Hare—each 1 6 WORK DRAW-TUBE for same 
Group of about 150 Diatoms from Corsica—new and very choice ... 6 6 NEW LABORATORY DISSECTING MICROSCOPE 
Type Slide of 49 different Diatomacez from Santa Monica ... mm “«< NEW APLANATIC MAGNIFIERS (in three powers), giving large 
Very fect Secti hrough e Py yrag: My (Libelulle and flat field, avd good working distance. 
phan a Cee ee ACHROMATIC CONDENSERS, ABBE MODEL CAMERA LUCIDA, 
eee oe eee ee eS ee ae ee NOSEPIECES, COMPRESSOR, &c. Made in ALUMINIUM. 
Do. do. Garden Spider eve . ove wo 2 0 OTT . Aeros a ans 
Olivine Magma Basalt from Norham, N.B., for Polariscope... mx 2 6 Also, NEW EDITION of WATSON & SONS 
Set of 24 specially selected Specimens for use with the Micro-polari- CATALOGUE OF MICROSCOPIC OBJECTS, 
scope (see p. 23 of new edition “‘ Object Catalogue”) ... 27 6 Containing many new Specimens, and new Sets of Slides illustrative o 
Set of 24 Botanical Slides (Elementary Tissues) for Students hes every department of research. 
Pp. 29 of new edition ‘‘ Object Catalogue’) . on an ee 240 Either of the above Catalogues sent post free on application. 


WATSON & SONS have the honour to announce that thev have received $ AWARDS at the World’s Fair, Chicago, being the hignest obtained 
by any Optician, and making in all 36 GOLD and other MEDALS awarded to them at the principal Internati: snal Exhibitions of the World. 


W. WATSON & SONS, 313 High Holborn, London, WC ; ‘and 78 Swanston ‘Street, "Melbourne, . Auctalla 
PERKEN, SON AND RAYMENT, maANUFACTURERS. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 
“ OPTIMUS” MAGIC LANTERNS. rT 
Each Lantern is efficient for Exhibi- OPTIMUS 
tions. The Lens gives crisp definition, PHOTOGRAPHIC 
pound Condenser of 4in. diameter. Each OUTFITS. 
has 3-wick Refulgent Lamp, and is com- 


plete in Box. Russian Perforated. Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 





being a superior Achromatic Photographic 
Combination, with Rack and Pinion Com- 





Student's Lantern (to take Demonstrating Tu with Brass £ s. @ ~~ ee Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
Sliding Tube ... —... és te ge, and best Waterproof Case. 
a outside ey , . 2 ° : Giving Pictures of the following sizes in inches 
?anelled “Door, Brass Stag zes& Sliding ubes 4 ye 3 3) . , i me lane 3 q 
Russian Iron Body, Brass Sliding Tubes... 2 250 at > 2 _ = 8} x 6h) 10 x 8| 12 - | ae oe 
Lantern PHOTOGRAPHS, Plain 12/- Coloured 18 6 doz. £10 £12 | £15 








PERKEN, SON & RAYMEN arom ‘LONDON. 


FRY’S .:.COCOA 


60 Prize Medals Awarded to the Firm. 
BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 


Printed by RicHarp CLay anp Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London. W.C., and 66 Fifth Avenue, New York.—Tuurspay, November 23. 1393- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


"No. 1257, VoL. 491] THURSDAY, NOVEMBER 30, 1893. PRICE ONE SHILLING, 


Registered as a Newspaper at the General Post Office.) 





[All Rights are Reserved. 








: Sole Makers: 


-jcrr,  WALDER BROS. & CO., 
praphpacdec ings vamp. 2r"! 4 RED LION STREET, CLERKENWELL, 


~~ LONDON, EC. 
Is simpler to use TELEGRAPHIC ADDRESS, SECOHM LONDON, 


—— TELEPHONE No. 6770. 
ad MAKERS OF 


20). Thomson Galvanometers. Lenses. . 
D’Arsonval Galvano- Wheatstone Bridges. 
meters. Standard Resistances. 
Secohmmeters. Condensers. 
Standards of Self Induc- Standard Cells. 
tion. Electrometers. | 
Micrometer Gauges. Carey Foster Bridges. 
Ammeters. Chronographs. 
Voltmeters. Telescopes. 
Microscopes. _ Comparators. 
Mirrors and Prisms. Potentiometers. 


EWING’S MAGNETIC CURVE TRACERS. 
And all Kinds of Scientific Instruments. 
CATALOGUE FORWARDED ON APPLICATION. 


NEGRETTI AND ZAMBRA’S 
CHRISTMAS PRESENTS. 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 





USEFUL AND 
ORNAMENTAL. 


HYDROCARBON BLOWPIPE AND. FURNACES 


The attention of ASSAYERS, ‘ANALYSTS; DENTISTS, &c., is called 
to this apparatus with perfect confidence as to its merits. 


No Dust! Portaste! No Acnec! Acromatic! Pracrica.!  BAROMETERS, MICROSCOPES, TELESCOPES, MACIC LANTERNS, &c- 


saquvmMdn 
aANV V4NIND ANO 


Economicat ! . N. & Z.’s Special “ Presents” Price List, being a selection of all such 
Laboratory Blast Lamps, £2 2s. and £3 3s. fnctramente as are suitable for Christmas Presents, sent free on 
Crucible Purnaces, £5 13s., £6 6s., £7 18s. 64. application to all parts of the World. 
Muffie Furnaces, £6 18s., £7 19s. NEGRETTI & ZAMBRA, 
Full Particulars upon Application. . SCIENTIFIC INSTRUMENT. MAKERS TO THE QUEEN. 
‘ D. 38 HOLBORN VIADUCT. 
JOHN J.:GRIFFIN & SONS, LP Branches—45 CORNHILL, and 122 REGENT STREET 


22 GARRICK STREET, LONDON, W.C. Photographic Studio—CRYSTAL PALACE, SYDENHAM. 
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CHRISTMAS LECTURES. 
ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


PROF. DEWAR, M.A., LL.D., F.R.S., will deliver a Course of Six 
Lectures (adapted to a Juvenile Auditory) on “Air: Gaseous and Liquid,” 
commencing on Thursday, December 28, 1893, at 3 o’clock ; to be continued 
on December 30; and January 2, 4, 6, 9. 1894. Subscription (for Non- 
Members) to this Course, (ne Guinea (Children under Mesh, Half-a- 
Guinea); to all the Courses in the Season, Two Guineas. Tickets may now 
be obtained at the Institution. 


THE ELECTRICA 
GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 
Paincipat—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Senior-INstructor—C. CAPITO, M.1.E.E., M.1.M.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers. for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 


~ BOROUGH OF HERTFORD. 


TECHNICAL INSTRUCTION, 

The Technical Instruction Committee and the Trustees of the Municipal 
Charities are prepared to receive Applications fr the Appointment of a 
SCIENCE MASTER, to teach CHEMISTRY (including the Elements of 
Agricultural Chemistry). The Salary will be £100 per Annum. Classes 
will be held on Two Days in the week, one of which will be Saturday. 

Applications, in writing, with evidences of qualification as a Teacher, and 
Copies of not more than Three Testimonials, must be delivered to the 
Town Cierk, Hertford, by December 15, 1893, marked outside ‘‘ Technical 
Instruction.” Personal canvass prohibited. 

For particulars of the Duties [and Regulations of the Appointment 


apply to 
ERNEST LAWRENCE, Hon. Sec. 
Public Library, Hertford. 


PRACTICAL PHYSICS. 


WANTED, after Christmas, an EXPERIENCED MASTER, to take 
charge of the PHYSICS SECTION at an important modern School in the 
South of England. His work will be largely subordinate to that done in 











the Engineering Sections. Whole time required. Ordinary School Hours | 


and Vacation. Salary from £180, with Board, non-resident. 
Apply, in first case, with Copies of Testimonials, &c., to *‘ S.,” 65 Chels- 
ham Road, Clapham, London, S.W. 


~ GEOLOGICAL SCHOLARSHIP FOR 
WOMEN. 


The HARKNESS SCHOLARSHIP of £35 a Year for Three Years, 
iven triennially by Examination to a Member of Girton or Newnham 
College in her First Year, will be next awarded in NOVEMBER 184. 
information to be obtained from Miss A. Jounson, Llandaff House, 

Cambridge. 

CHEMICAL LABORATORY for Practical 
Work in Experimental and Analytical Chemistry will be opened 
in JANUARY next. For further particulars, apply in writing to 
Mme. Sopnie Kropotxin, B.Sc., c/o T . CoBpEN-SANDERSON, 
Esq., 55 Frognal, N.W. Classes in Practical Biology will be held in 
connection with the same. 


PEOPLE’S PALACE. 

A Special Course of Lectures on DETERMINANTS will be given by the 
DIRECTOR of EVENING CLASSES, on WEDNESDAY EVENINGS, 
7 to 8p.m., commencing JANUARY 10. 

Fee, ss. Free to Members of the Classes in Stage III., Mathematics, 
Analytical Geometry, and Differential and Integral Calculus. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 


A DEMONSTRATOR of CHEMISTRY will be Appointed at a Salary 
of £75 per Annum. 
For Particulars apply to the Secretary before DECEMBER 9. 
G. P. FIELD, Dean. 


TO AUTHORS. —Scientific and Literary Works 
read by a Gentleman of experience. MSS. placed with Publishers, 


and Author's interests carefully represented. Consultations free.— 
Apply to CHar.es Hoppg, 14, Southampton Street, Strand, W.C. 


‘‘NATURE.’’—Vol. I. 1869, to Vol. XLII. 


1890, inclusive, unbound, in Stout Portfolios. Can be hadata nominal 
price.—Apply, Brack, 40 Buckingham Place, Brighton. 
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WM. WESLEY & SON'S 
NATURAL HISTORY AND 

SCIENTIFIC BOOK CIRCULARS, 


(23rd Year of Publication.) 





BIBLIOTHECA BOTANICA: 4500 works, classified, 
180 pages, 8vo, cloth, price 2s. 6d. 
CONCHOLOGY, ENTOMOLOGY, MAMMALIA, 
v9 eet and REPTILIA. 3 parts, 1o8 pages, 8vo, price 
. each, 
ASTRONOMY, METEOROLOGY, PHYSICAL 
SCIENCES and MATHEMATICS, including the library of the late 
Sir G. B. Airy, F.R.S., 3 parts, 148 pages, 8vo, price 4d. each. 
TRANSACTIONS OF SCIENTIFIC SOCIETIES, 
Periodicals and Serials, Government Reports, History of Science. 40 
pages, 8vo, price 6d. 
*,* When writing for Catalogues, please state subject required. 





In the Press, and shortly to be issued: 


A BIBLIOGRAPHY of the unique and most complete 
existing collection of works by and about 


PARACELSUS, 
forming the library of the late Dr. E. SCHUBERT, 
of Frankfurt. 
Contents: Writings of Paracelsus, 194 titles. Books 
on and about Paracelsus, 548 titles, with index. 
Alchemy, 200 titles. Price 2s. 6d. 


W. Wesley and Son will offer this Library for sale, as 
a collection, after the publication of the bibliography. 


NEW CATALOGUE in preparation, price 4d. 
NATURAL HISTORY OF THE COUNTRIES OF 
THE WORLD. (Especially America and Australia). 





Just Published. Royal 8vo, cloth, price £1 rs. 

| ICONES ORCHIDEARUM AUSTRO-AFRICANARUM 
extra-tropicarum ; or figures, with descriptions, of extra-tropical South 

Afnmean Orchids. By Harry Botus, F.L.S., Vol. I., Parti. With 
50 partly coloured plates. 
**'This is an excellent work.”"— Nature, Nov. 16, 1893. 
One volume, 8vo, half-bound, £1 rs. , 
| THE FERNS OF SOUTH AFRICA, containing descrip- 
| tions and figures of the ferns and fern allies of South Africa, with 
localities, cultural notes, &c., by T. R. Sim, with 159 plates. 


Astronomy and Astrophysics, A Monthly 
Journal edited by W. W. Payne and G. E. Hale, 
with plates, royal 8vo, annual subscription, £1. 


| Popular Astronomy, Editors, W. W. Payne 
and C. R, Willard, published monthly, with Illus- 
trations, royal 8vo, annual subscription, 14s. 


WILLIAM WESLEY & SON, 
28 ESSEX ST., STRAND, LONDON. 


Sales by Auction. © 


MONDAY NEXT, DECEMBER 4. 
* VALUABLE NATURAL HISVORY SPECIMENS. 
MR. J. C. STEVENS will Sell by Auction, 
at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
DECEMBER 4, at half past 12 precisely, British and Baltic Lepidcp- 
tera and Cole»ptera, Butterflies in Pupero, a Valuable Collection of 
Horns from South Africa, a fine Mashuna Lion Head, with 
Mane, in Glass Case, Two Stuffed Sable Antelopes (Male and Female), 
shot by Mr. H. Selous in Mashonaland, Skulls, Stuffed Birds, Birds 
Eggs and skins, Shells, a Collection of Fossil Fish, and other atural 
History Specimens. 
On view the Saturday prior, ro till ‘ — Morning of Sale, and Catalogues 
ad. 


— 











FRIDAY NEX1?, DECEMBER 8. 

VALUABLE SCIENTIFIC INSTRUMENTS. ‘ 
| MR. J. C. STEVENS will include in his 
Sale by Auction at his Great Rooms, 38 King Street, Covent Garden. 
on FRIDAY NEXT, DECEMBER 8, Scientific Apparatus, comprising 
Chemical Balances by Oertiinc, Orrery, Physioscope, Stand ; 
Barometers, Fine Set of Mechanical Powers, Telescopes, Microscopes, 
Working Model Locomotive, Dissolving View Apparatus, with a fine 

lot of Slides, &c. 
On view the Lay prior, 2 till 5, and Morning of Sale, and Catalogues had. 
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MR. MURRAY’ S LIST. 


NEW EDITION OF “SCRAMBLES AMONGST THE ALPS.” 
SHORTLY, AN EDITION DE LUXE 
(FOURTH EDITION) 


SCRAMBLES AMONGST THE ALPS IN THE YEARS 
1860-69, 


INCLUDING THE HISTORY OF THE FIRST ASCENT OF THE MATTERHORN. 
By EDWARD WHYMPER. 


An Edition de Luxe (Fourth Edition). 
With 5 Maps and 136 Illustrations, Price #2 125. 6d. net. 


This Edition is being printed by Messrs. R. & R. Clark of Edinburgh, on paper specially made for the purpose 
by Messrs. Dickinson, and is bound by Zaehnsdorf. As it is intended that it shall be the best Edition of this work, 
and the number printed will be limited, early application should be made to booksellers. 

The First Edition of “ Scrambles amongst the Alps ” appeared in the summer of 1871, and the Second Edition 
in the autumn of the same year. In 1879, a Third (condensed) Edition was published, under the title “ The Ascent 
ofthe Matterhorn.” The book then remained out of print for twelve years. In the present Edition, the matter 
which was omitted in the Third one is restored ; the text has been revised generally ; corrections which have become 
necessary in consequence of the lapse of years have been made; the History of the Matterhorn is brought down to 
the present time ; and numerous Illustrations and a full Index are added. 

Copies of the earlier Editions of this work are exceedingly scarce. 


Crown 8vo. 245. 


THE PAMIRS. Being a Narrative of a Year's Expedition on Horseback and on 


Foot ?. Kashmir, Western Tibet, Chinese Tartary, and Russian Central Asia. By the Earl of DUNMORE, 
F.R.G.S. With Maps and Illustrations, 2 vols. [Fust out 





Medium 8vo. 18s. 


ALONE WITH THE HAIRY AINU; or, 3800 Miles on a Pack-Saddle in Yezo 
— to the Kurile Islands. By A. H. SAV AGE LANDOR. With Map and numerous Illustrations by the 
Author. 

DAILY TELEGRAPH.—“ Mt. Landor’s book is one of the most attractive records of research which has been brought 
to public notice in the present year.” 

TIMES.—*“ Mr. Landor is to be thanked for letting in light on this strange people, and for brushing away many fables 
circulated about them.” 


Crown 8vo. 35. 6d. enh. 


TYPEE; or, The Marquesas Islanders. 
OMOO: A Narrative of Adventure in the South Seas. Mew Edition of the Works 


of HERMAN MELVILLE, with Maps and New Illustrations taken on the spot. 
- TIMES.—*' We cordially welcome a new edition of this once well-known and justly-appreciated ‘ Typee,’ with its sequel, 
mee.’” 


SPEAKER.—“ More delightful reading no man of any age need wish for.” 


Crown 8vo. 3s. 6d. 


CHAPTERS IN MODERN BOTANY. By Patrick Geppes, Professor of 


Botany, University College, Dundee. New Volume of the University Extension Manuals. Edited by Prof. KNIGHT. 
With Illustrations. [Faust out. 


Crown 8vo. 


THE REALM OF NATURE: A Manual of Phy siography. By Dr. Hucn Roser1 


MILL, Librarian to the Royal Geographical Society. With 19 Coloured Maps and 63 Illustrations. (380 pp.) 





Medium 8vo. 12s. 

ST. JOHN’S WILD SPORTS AND NATURAL HISTORY OF THE HIGH- 
LANDS OF SCOTLAND. A New and Cheaper Edition, thoroughly Revised. With hitherto unpublished Notes by 
the Author. Edited, with a Memoir of the Author, by the Rev. M. G. WATKINS. With Portraitof Mr. St. Jonn, 
and several New Illustrations. 


JOHN MURRAY, Albemarle Street. 
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WHITTAKER’S LIST oF BOOKS, 


NEW COMPLETE CATALOGUE, POST FREE, ON APPLICATION. 


By W. H. PREECE, F.R.S., President of the Institution of Electrical 
Engineers, Engineer-in-Chief and Electrician at the General Post Office ; 
and A. J. STUBBS, Technical Officer, General Post Office, A.1.E.E 
A Manual of Telephony. With upwards of 300 IIlustra- 

tions, mostly from Original Drawings. Appendix, Tables, and a full 
rdex. 520pp. Crown 8vo, 15s. 
“The work is exhaustive of its subject, without being overburdened with 
minute technical details.""— 7he Times. 


By Sir D. SALOMONS, Bart., Vice-President of the Institution of 
Electrical Engineers, &c., &c. 

The Management of Aceumulators. (Forming the 
First Part ot the Seventh Revised and Enlarged Edition of the same 
Author's work, entitled ‘* Electric Light Installations and the Manage- 
ment of Accumulators.”) Crown 8vo, 5s. Vol. .II.—APPARATUS. 
Z [ Shortly. 

World. 


** A capital practical ei 90k on the subject.” —Wechanical 
rown 8vo, 544 pages, tos. 6d. 


The Dynamo: Its Theory, Design, and Manufacture. 


By C. C. HAWKINS, M.A., A.LE.E, and F. WALLIS, A.[.& E. 

With 190 Illustrations, mostly from Original Drawings, and full Index 

‘The work is well arranged . . . the explanations are clear, and the 
formulse Simple. The ne ation of dynamos is very good and 
rational." —Flectrical Rez 


WORKS BY A FOREMAN 


PATTERN MAKER. 
Helical Gears. 


With roo Illustrations from Original Draw- 





ings Just published. 
Conren ST he Frictions'of Ordinary Gears—The Relati m of Helix to 
Helical Ge ars—The case of Straight Teeth set Diagonally—M —s out 


and Making Spur Tooth Blocks—M:z arking out and Working Bevel Tooth 
Blocks—Pattern Gears—Moulding Helical Spurs and Bevels by Machine— 
Splitting Helical Wheels—Designing the Form of Teeth—Practical Results. 
The Principles of Fitting. Illus- 


trated with about 2 ontaining an Appendix of Use- 


For Engineer Students. 
50 Engravings, and c 





ful Shop Notes and Memoranda. Crown 8vo, 5s. 
** Of high practical merit.”"— 7ymes. 
The Principles of Patternmaking. Illustrated with 
ror Engravi ngs, and containing a Glossary of the Common Terms 
w ell illustrated, and for its size will be found one of the best 





"—I/ndustries. 


of its kind.’ 


London : 


WORKS ON ORNITHOLOGY, &o. 
BY REV. H. N. HUTCHINSON. 
CREATURES OF OTHER DAYS. With Illustrations 
by |. Smit. Large Crown 8vo. [Zn the press. 
EXTINCT MONSTERS. A Popular Account of some 
of the larger forms of Ancient Animal Life. With 
numerous Illustrations by J. Smir and others. Third 
Thousand, Revised and Enlarged. Demy 8vo, 12s. 
BY W. H. HUDSON, C.M.Z.S. 
BIRDS IN A VILLAGE. Square crown 8vo, buck- 


ram, 75. Od. 

IDLE DAYS IN PATAGONIA. With numerous 
Illustrations by J]. Smir and A. HARTLEY. Demy 8vo, 14s. 

THE NATURALISTIN LA PLATA. With numerous 
Illustrations by J. SMT. Second Edition. Demy 8vo, 16s. 

BY CHARLES DIXON, 

JOTTINGS ABOUT BIRDS. _— Coloured Frontis- 
piece by |. Smit. Crown 8vo, 6s. 

THE NESTS AND EGGS OF BRITISH BIRDS: 
When and Where to Find Them. Being a Handbook to 
the Oology of the British Islands. Crown 8vo, 6s. 

THE GAME BIRDS AND WILD FOWL OF THE 
BRITISH ISLANDS. Illustrated by A. T. ELwes. 

JYemy Svo, 18s. 

THE MIGRATION OF BIRDS: An 
Reduce the Avian Season-flight to Law. 

THE BIRDS OF OUR RAMBLES: A Companion 


for the Country. — Illustrations by A. T. ELwes., 
Large Crown 8vo, 7s. 


IDLE con-ange WITH NATURE. With Frontispiece. 
Croun 8vo, 6s. 

ANNALS OF BIRD LIFE: A Year-Book of British 
Ornithology. With Illustrations. Crown 8vo, 7s. 6d. 

BY FRANK BUCKLAND. 

LOG-BOOK OF A FISHERMAN AND ZOOLOGIST. 
With Illustrations. Fifth Thousand. Crown 8vo, 3s, 67. 

CHAPMAN & HALL, LIMITED. 


Attempt to 
Crown 8vo, 6s. 


London : 


WHITTAKER & 


Adopted by the London School Board and the Joint Committee on Manual 
Training, also by many of the Centres in the large Provincial Towns, 
This Work covers the requirements of the Examinations of the City and 
Guilds of London Institute, and « of the Science and Art Department, 
Foolscap 4to, Cloth, 7s. 6d, Illustrated by 303 Drawings and Photo- 
Engravings. 


Manual Instruction—Woodwork. (The English Sloyd.) 
By S. BARTER, Organizer and Instructor of Manual Training jn 
Woodwork to the London School Board, &c. With a Preface by 
Georce Ricks, B.Sc.Lond. 

Sir Putuir Macnus says :—*‘ Mr. Barter, in his book on ‘ Woodwork,’ 
has succeeded in Showing what is most important, the educational value of 
manual training in school instruction, and has thus rendered a great service 
to those seeking a trustworthy guide in the practical study of the subject.” 


Wood Carving. With numerous Illustrations. By CHARLEs 
G. LELAND, M.A. Second Edition, revised. Fceap. 4to, 5s. 

* A very useful book.”.—Mr. W. H. Howarp, Secretary to the Institute 
of British Wood Carvers, and Instructor at King’s College, London. 


WHITTAKER’S LIBRARY OF POPULAR SCIENCE. 
Geology. By A. J. JukEs-BRowNE, F.G.S. With 95 Illus- 


trations, 45. 
‘An excellent guide to the rudiments of the science. 


Electricity and Magnetism, 


103 Illustrations, 


Pictorial Astronomy. By G. F. CHAMBERS, F.R.A.S, 

Second Edition, Revised. With 134 Illustrations, 4s. 

** One of the most interesting popular treatises that we have had in our 
hands for a long time.""— Daily Chronicle. 
Light. By Sir H. TRuemMaN Woop. 

2s. 6d. 

“* We have here a popular and interesting »“‘sumé of many of the facts 
relating to the nature and properties of light.”—Nature. 


™ Plant World. By G. Masser. With 56 Illustrations. 


— Atheneum. 
By S. BoTrone. With 


38. 6a. 


With 85 Illustrations. 


Mineralogy. By Dr. F. H. HatcH. With 115 Illustrations. 


- br. ii: atch has admirably united brevity and clearness i in his treatment 
of the crysta!lographical and physical characters of minerals.” — Nature. 


CO., Paternoster Square. 
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PRACTICAL WORK IN HEAT. For Use in Schools 
and Colleges. By W. G. WOOLLCUMBE, M.A., B.Sc., Senior 
Science Master in King Edward’s High School, Birmingham. Crown 


Svo, 35. , 

‘* The book contains a practical course in heat that we should like to see 
introduced into every school which includes physical science in its curn- 
culum "’—Natur 


A TREATISE ON THE KINETIC THEORY OF 
GASES. By HENRY WILLIAM WATLSON, D.Sc., F.R.S., for 
merly Fellow of Trinity College, Cambridge. Second Edition, Revised 
and Enlarged, crown 8vo, 4s. 6d. 

* Dr. Watson's little work has been for many years the recognised text- 
book on the kinetic theory of gases, and there can be no doubt it is well 
adapted to the wants alike of actual Moderators and of would-be Wranglers.” 
Nature 


HOSPITAL CONSTRUCTION: HEALTHY HO0Ss- 
Pi TALS. Observations on some points connected with Hospital Con- 
struction. By Sir DOUGLAS GALTON, K.C.B., F.R.S. 8vo, 10s. 

‘*A masterly exposition of the vat/onale of hygienic building.” Times. 


A TREATISE ON ELECTRICITY AND MAGNET- 


—_ Lg J: ERK MAXWELL, M.A. Third Edition. Two 


NOTES. ‘ON. RECENT RESEARCHES IN ELEC- 
TRICITY AND MAGNETISM. Intended as a sequel to Prof. 
Cierk M axwell’s “* Treatise on Electricity and Magnetism.” By J 
THOMSON, M.A., F.R.S., Professor of Experimental Physics in the 
University of Cambridge. 8vi », 185. = 

** An important and learned work.” — 7 


AN ELEMENTARY TREATISE ON HEAT. With 
ee te - s and Diagrams By BALFOUR = WART, 
F R.S. Fifth Editioa. Extra fcap. 8vo, cloth. 


A CLASS. BoOK OF ELEMENTARY CHEMISTRY. 
By W. Demonstrator of Chemistry, Oxford, late 
Fellow of Ph pei Chisel College. Crown 8vo, Cloth, 4s. 6d 
“The book is of sterling value, and will be welcomed by the teacher of 
elementary chemistry as a guide to his students, —. a will have plea- 
sure and full confidence in placing in their hands.” —Na 
HYDROSTATICS AND ELEMENTARY HYDRO- 
KINETICS. By G. M. MINCHIN, na een 10s. 6d. 
* We can strongly recommend it.”"— Scien c€ 


ELEMENTARY, MECHANICS OF “SOLIDS AND 
FLUIDS M.A. Crown 8vo, 7s. 6d. i 
“A serious and oemution omnes kby a a echolariy- -minded mathematician. "— 
Saturday Review 
Full ¢ atalogue of ( levendon — vess Publications, Post Free 
LONDON : 
CLARENDON PREsS 
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CAMBRIDGE UNIVERSITY PRESS. 


CAMBRIDCE NATURAL SCIENCE MANUALS. 


BIOLOGICAL SCIENCE SERIES. 

General Editor, A. E. SHIPLEY, M.A., Fellow of Christ’s 
College. 
ELEMENTARY PALZONTOLOGY— 

INVERTEBRATA. By HENRY WOODS, B.A., 
F.G.S. Crown 8vo. 6s. ° 
PRACTICAL PHYSIOLOGY of PLANTS. 
By F. DARWIN, M.A., F.R.S., and E. H. ACTON, 
M.A. [Zn the press. 


PHYSICAL SCIENCE SERIES. 


NATURE 


XXXVii 


PITT PRESS MATHEMATICAL SERIES. 
ARITHMETIC :FOR SCHOOLS. With 
or without Answers. By C. SMITH, M.A. 3s. 62. 


ELEMENTARY ALGEBRA. With Answers 
to the Examples. By W. W. ROUSE BALL, M.A. 
4s. 6d. 


| EUCLID’S ELEMENTS of GEOMETRY. 


MECHANICS AND HYDROSTATICS. | 


By R. T. GLAZEBROOK. [Jn preparation. 
A fuller List of forthcoming Volumes will be sent on application. 


PLANE TRIGONOMETRY. ByS. L. Loney, 
M.A., late Fellow of Sidney Sussex College, Cambridge. 
Crown 8vo. 7s. 6d. 

Part I. up to and including the Solution of Triangles, may be 
had separately. Crown 8vo. 5s. 

A TREATISE ON ELEMENTARY DY- 
NAMICS. By S. L. LONEY, M.A., late Fellow of 
Sidney Sussex College, Cambridge. Crown8vo. Second 
Edition, Enlarged, 7s. 6d. 

SOLUTIONS TO THE EXAMPLES IN 
A TREATISE ON ELEMENTARY DYNAMICS, 
By S. L. LONEY, M.A., late Fellow of Sidney Sussex 
College, Cambridge. Crown 8vo. 7s. 6d. 


By H. M. TAYILOR, M.A. Books I. and IL, ts. 6. ; 
Books III. and IV., 1s. 6d. ; Books V. and VI., 1s. 6d. ; 
Books I.-IV., in one Vol., 3s.; Books I.-VI., in one 
Vol., 4s. 


SOLUTIONS TO THE EXERCISES IN 
EUCLID, Books I.-IV. By W. W. TAYLOR, M.A. 


6s. 

THE ELEMENTS OF STATICS AND 
DYNAMICS. By S. L. LONEY, M.A. Second 
Edition. 7s. 6a. Or in separate Parts. 


Part I.—THE ELEMENTS OF STATICS. 4s. 6d. 
Part IIL.—THE ELEMENTS OF DYNAMICS. 35. 6d. 
SOLUTIONS OF THE EXAMPLES IN 

THE ELEMENTS OF STATICS AND DYNAMICS. 
By S. L. LONEY, M.A. 7s. 6d. 
MECHANICS AND HYDROSTATICS 
FOR BEGINNERS. By S. L. LONEY, M.A. . 4s. 6d. 
AN ELEMENTARY TREATISE ON 


PLANE TRIGONOMETRY. By E. W. HOBSON, 
D.Sc., and C. M. JESSOP, M.A. 4s. 6d. 


Lonpon: C. J. CLAY & SONS, Cambridge University Press Warehouse, Ave Maria Lane. 











MR. GORE'S ASTRONOMICAL WORKS. 


Just Published, Small Crown 8vo, price 2s. 6d. Cloth. 


AN ASTRONOMICAL GLOSSARY; or, 
Dictionary of Terms used in Astronomy. With Tables 
of Data and Lists of Remarkable and Interesting Celestial 
Objects. By J. ELLARD GORE, F.R.A.S., Author of 
‘* The Visible Universe,” &c. 


Demy 8vo, with Stellar Photographs, 16s.#Cloth. 


THE VISIBLE UNIVERSE: Chapters on the 


Origin and Construction of the Heavens. By J. ELLARD 
GORE, F.R.A.S. 


“A valuable and lucid summary of recent astronomical theory, rendered 
more valuable and attractive by a series of stellar photographs and other 
illustrations.”"— Times. 

“In presenting a clear and concise account of the present state of ‘our 
knowledge, Mr. Gore has made avaluable addition to the literature of the 
subject.”"— Nature. 

Small 4to, with 30 Maps, ss. Cloth. 


STAR GROUPS: a Student’s Guide to the 
Constellations. By J. ELLARD GORE, F.R.A.S. 
_ ‘Aknowledge of the principal constellations visible in our latitude may 
de easily acquired from the thirty maps and accompanying text contained 
in this work,” — Vature. 
““A very compact and handy guide to the constellations.” —.4 thenaum. 
London: CROSBY LOCKWOOD & SON, 
7 Stationers’ Hall Court, E.C. 


Now Keady, Cloth, 8v0, 250 pp., Price 125. net, Postage 6d. 
AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACE &A. 
By F. W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY by JULIAN DEBY, F.R.M.S. 


Contents.—Preliminary Remarks—The Structure of Diatoms—Movement 
of Diatoms—Classification of the Diatomacez, with a Conspectus of the 
amilies and Genera—Modes of Reproduction —Collecting Diatoms— 
Mounting Diatoms—Microscopical Examination—How to Photograph 


Diatoms.—Bis rioGRaPHy. 


Londoa: ILIFFE & SON, 3 St. Bride Street, E.C. 


New Publication. Subscriber's Edition, 


Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber’s Name will be Printed on his or her own Copy), 


Entitled 
FOURNET, 1892. 
AN ILLUSORY EYE DISEASE. 


ConTENTS :— 
PROGRESSIVE (sic) MYOPIA. 

Case No. 1.—Culled from Mr. Rosert Brupenecyt Carrer. 

One Lithographed Prescription. Four Wood Engravings. 
Case No. 2.—Culled from Mr. NETTLESHIP. 

One Lithographed Moorfields Hospital Form.’ 
Case No. 3-—Culled from Mr. Joun Couper. 

One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry SiLcock. 

One Lithographed Moorfields Hospital Form. 
Case No. 5.—Culled from Mr. Geowce Lawson. 

One Lithographed Moorfields Hospital Form. 
Case No. 54is.—Culled from Mr. Crircuetr. 

One Lithographed Prescription. 


FOURNET ON CONVERGENT SQUINT, 


Case No. 6.—Culled from Mr. NETTrLesuir. 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving. 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 
A FOURNET, 
18 BENTINCK ST., WELBECK ST., LONDON, W. 


Price 2s. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR'’S PATENT ELSCTRICAL PYROMEBTER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 


| cation. 


Descriptive List of Physiological and Physical Instru- 
ments, &c,, with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 


‘‘Instrument Company, Cambridge” 
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DUST IN AIR. 


AITKEN’S POCKET DUST COUNTER. 
AITKEN’S KONISCOPE. 


PLATTNER’S COMPLETE BLOWPIPE 
LABORATORY, 
FOR GEOLOGISTS, wee ee eers. AND SCIENTIFIC 
YAGEU 

For the Qualitative and Quantitative Analysis of Minerals, including very 
numerous Assay and Blowpipe Tools and Reagents, with a fine Balance in 

collapsible glass case. ‘lravelling Case measures 214 X 174 X 18}. 

Weighs solbs. Price £25 12s. 6d, 





THE CANTILEVER ENLARGING APPARATUS, 
FOR SCIENCE, PHOTOGRAPHY, DRAUGHTSMANSHIP. 
30 various sizes. Special Descriptive Pamphiet Post Free. 

The Universal Projection Lantern for Science Lecturers, 
with vertical and horizontal optical systems for all kinds of experiments, 
and ordinary Lantern slides, Sketches, and figuring of Sums. The class 
follows the teacher's pencil ... «- From £8 1 

Complete with mirrors, lenses, isms, ‘and Special cut off oxy-hydrogen 


burner... a - £1015 0 
MICROSCOPES AND ACCESSORIES. 
Large Stand, rack motion, mechanleal stage, Abbe illuminator, sub- 


stage with rack. ae Objectives, 16. 8, 4,and 2m/m 
Homog. im. Comp. Oculars, 4, 6, 8, and 12, magnitying 


60 to 1500 diameters, in very handesene cabinet... -. £65100 
Do. do. with solid stage, modified to magnify 
60 to 1000 diameters £40100 


Pe:rological Microscope, for the optical analysis of Rocks and 
Minerals, with Polz eee Quartz Disc, basemen, magnifying 
12 to 480 diam.. ‘ £25 00 
Petrological Microscope .. £10 10 4 
Do. do.. £6 60 
Microscope for General-Science or “Medical Study. medium 
stand with rack, illuminate~ with rack and iris, 2 Same, 2 Objectives. 
and double nose piece magnifying 40 to 420 £15 150 
Additional powers and accessories can be fitted on to this fine 
Instrument 
Bacteriological or General aiescompe. rack stand, illuminator, 2 eye- 
pieces, and 2 objectives .. £10 00 
Oil Immersion for it : £500 
CHEMICAL APPARATUS & PURE. CHEMICALS 
—_— Spectroscope, 3} in. long. fixed slit : i ae 
Do. do 3} in. long, "adjustable shit ons .. 33/- 
Do do 48 in. long, Rain Band ... 50)- 
FINE CHEMICAL BALANCES, SHORT AND LONG BEAM. 
Museum, SPECIMEN, AND PREPARATION Jaks, BorrLes, AND 
Corki1nG Tuses. 


WILLIAM HUME, 


SCIENTIFIC INSTRUMENT MAKER, 
2 WEST COLLEGE STREET, EDINBURGH. 
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THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY, 


Edited by Ricuarp South, F.E.S., 
With the Assistance of 


Ropert Apk1n, F.E.S. Dr. D. SHARP, 72S, 0-8-8. A 
c. & BILLuPs, F.E.S. G. H. VERRALL, F.E.S. 

W. Lucas Distant, F.E.S. &c. W. WARREN, M.A. _F E.S. 
Epwarp A. Fitcu,F.L.S.,F.E.S. | J. |. Weir, F.L.S., F.Z.S., F.E.S 
MARTIN Jacosy,F.E.S. F. B. Wire, M.D., F.L.S. , F.ELS 


J.H. Leecn, B.A., F.L.S., F.E.S. 


Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deab 
chiefly with the honfe fauna, but there are frequent articles and notes on 
matters of interest pertaining to the Entomology of various parts of the world. 

Published on the first of each month. Price 6a. Subscription, 6s. per 
annum post free to any country. 


London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


MICROSCOPICAL STUDIES 
MARINE ZOOLOGY. 


We begin, this month, the issue of a specially useful and high-class 
Series of Microscopical Preparations Illustrative of Rare Marine Life. 
The first Series will comprise Fourteen Slides sent out in Four Quarterly 
Instalments. The First Instalment (zow ready) comprises :— 

The Beautiful Pelagic Ascidian Sa/fa shown in one Slide in ventra 
position, in a second laterally; also the Pelagic Annelid Tommofteris, 
carrying (iva; and lastly,a Special Mount of Lucernaria, showing Ova 
Sperm-masses, C-cystophoses, Septa, &c., &c. 

Each Instalment will be accompanied by Fu// Descriptive Letterpress 
(18 to 24 pp.) and by Two Hand-coloured Lithographed Plates). Sub- 
scription 2ts. for Series of Fourieen Slides, Post free, with Journal. 

Subscribers having already any of the Slides, are at liberty to exchange 
for others not in their Collections, but Lucernaria will, we think, be the 
only instance in point in the Series. 


SINEL & HORNELL, Biologica Laboratory, Jersey (CL, 


CONCHOLOGY. 


New and interesting ee of Recent Shells from Borneo, Philippine 
Islands, China, &c., &c 
COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, GARD : TRAYS, 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises 
and supplied promptly at moderate prices. 
Rectangular, from rs. 3d. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 
Price List on Application. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 








PERKEN, SON AND RAYMENT, MANUFACTURERS. - 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 


“OPTIMUS” MAGIC LANTERNS. 


Each Lantern is efficient for Exhibi- 
tions. The Lens gives crisp definition, 
being a superior Achromatic Photographic 
Combination, with Rack and Pinion Com- 
pound Condenser of 4in. diameter. Each 
has 3-wick Refulgent Lamp, and is com- 
plete in Box. 





Russian Perforated. 


Student's Lantern (to take emenetaning aang —_ Brass £ s. d. 
Sliding Tube ... - - 22 0 
Mahogany outside Body ... 2100 
i i Panelled Dor, Brass Stagesi Sliding Tubes 420 

Russian Iron Body, Brass Sliding Tubes... — FF 


Lantern PHOTOGRAPHS, Plain 12/-, Coloured 18/6 doz. 


PERKEN, SON & RAYMENT, 


*‘OPTIMUS”’ 
PHOTOGRAPHIC 
OUTFITS: 


Rayment’ s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Slides, ‘*Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
and best aterproof Case. 

Giving Pictures of the following sizes in inches. 


4h X 33] 63 x 43] 83 x te bey peti 
£10 £12 £15 


sur came “LONDON. 
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COLLECTIONS or MINERALS, ROCKS, on FOSSILS 


And Illustrating the various Manuals, &c., as used at all Colleges. 
Schools, &c., price 10s. 6d. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. ‘Terms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundred 
oflocalities. All one price, 1s. 6d. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums © 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
FAS. R. GREGORY, 


MINERALOGIST AND GEOLOGIST, 
$8 CHARLOTTE ST., FITZROY SQUARE, LGNDON, W. 


SAMUEL HENSON, 
LAPIDARY MINERALOGIST, é&c. 


ESTABLISHED 1840. 


Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

Beautiful Carved Queensland Opals, 
Agate, &c., &c. i 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus fer 


Student or Prospector. 
LESSONS GIVEN. 
SAMUEL HENSON, 
#7 REGENT STREET, LONDON, W. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 





Labradorite, Rock Crystal, 


NATURE 


Dealer in Rocks, Minerals, Fossils, and other Objects — 


of Scientific Interest. 


Recent additions to stock include a small selection of Gem-stones, cut and 
in the rough, Diorite and Biotite-Gneiss from various Scotch localities. and a 
fine series of Sedimentary Kocks, Specimen Tubes, Glass-topped Boxes, 
Card Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, 
Insects, and Birds’ Eggs, and Entomologists’ requisites always on hand. 

piday’s work executed. 


Now Ready. THE GLACIALISTS’ MAGAZINE, No. 4, 


Price 6d. | 


Also RESEARCHES ON THE UPPER CRETACEOUS ZONES, by | 


W.F. Hows, D.Sc, price ss. Gf 7 ee. 
COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
60 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 49s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 


ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free. 
CaTacoGcugss GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


X XXiX 


| 
Specially prepared to meet Requirements of Students, Lecturers, &c. | 19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


EsTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

Joint SecreTaries—W. C. MACDONALD and F. B. MACDONALD 
LOSSES PAID OVER £19,000,000. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Stentor cceruleus, Spongilla fuviat*lis, Philodina 
roseola, Brachionus rubens, Stephanoceros Eichhornii, Lophopus crystal- 
linus and other Pond Life. Specimen ube, with Drawing and Descri 
tion, Price 1s., Post Free. Amoeba, Hydra, Vaucheria, living Crayfish, 
and other types for the Student in Biology. 


T. E. BOLTON, 
FARLEY. ROAD, MALVERN LINK. 








BREAKFAST—SUPPER, 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK, 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


18 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


HOLLOWAY’S PILLS 
CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’s Pills and Ointment may be obtained of 
all Medicine Yendors. 











W.WILSON, formerly Foreman at Messrs: 
ELLIOTT BROS., Optical and Scientific Instrument Makers. Optica 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Implements of every description, &c. Experimental Work carried 
out for Professors.— 56 Crogsland Road, Chalk Farm, London, N.W. 








WIMSHURST 


” ” 


CAN BE ADAPTED TO ANV LANTERN, 
For projecting on Screen Pictures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY AND PEAK, 


8y Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 
INFLUENCE MACHINES. 
in, Plates... |. £1150 


LANTERN STEREOSCOPE. 


School Form with 12 

99 99 ,_1Gin. ,, ». on sion i ai 

Harvey and Peak’s Form, best make, 18 Plates 

Ditto strongly built for atbevnseit’ in. oses 
. with 2 tes : 


4 in. Pla one wep eee eee 
SPECIALLY RECOMMENDED 


(ANDERTON’S PAT ENT. 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


VERSES. By Christina G. Rossetti. 
printed from ‘‘ Called to be Saints,” “ Time Flies,” and “‘ The Face of 
the Deep.” Small Post 8vo. Printed in red and black on hand-made 
paper, Cloth Boards, 3s. 6. 


THE FACE OF THE DEEP. A Devo- 
tional Commentary on the Apocalypse. By CHRISTINA G. 
ROSSETTI, Author of ‘‘ Time Flies,”” &c. Demy 8vo, Cloth Boards, 
78. 6d. 


ROMANCE OF LOW LIFE AMONGST 
PLANTS: Facts and Phenomena of Cryptogamic Vegetation. By 
a. a be age M.A., LL.D., A.L.S. With numerous Woodcuts. 

VEGETABLE WASPS AND PLANT 
WORMS. By M. C. COOKE, M.A., LL.D, A.L.S. Illustrated. 
Post 8vo, Cloth Boards, ss. 

FREAKS AND MARVELS OF PLANT 


LIFE ; or, "ay of Vegetation. By M. C. COOKE, M.A., 
LL.D., A.L. With numerous Illustrations, Post 8vo, Cloth B: ards, 


6s. 

TOILERS IN THE SEA. By M. C. 
COOKE, M.A., LL.D., A.L.S. . With numerous Illustrations. Post 
8vo, Cloth Boards, 5s. 


WAYSIDE SKETCHES. By Prof. 
on hee” F.S.A. With Numerous Illustrations 


PICTORIAL ARCHITECTURE OF 


FRANCE. By the Rev. H. H. BISHOP, M.A. With Numerous 


Engravings. Oblong 4to, Cloth Boards, 7s. 6d. 
STAR ATLAps. Gives all the Stars from 


1 to 6'5 magnitude between the North Poie and 34° South Declination, 
and all Nebulz and Star Clusters which are visible in teles scopes of 
moderate powers. ‘Translated and ag from the German of Dr 
KLEIN, by the Rev. E — LURE, 
uptodate. Imp. 4to, with 
press: ey Boards, 7s. ¢ a. 

* It was by this Atlas that Dr. ANDERSON discovered the new star in 

ounin 


London : 


Crown 8vo, 


{.A. New Edition, brought 
8 Charts meds 80 pages Illustrative Letter- 


NORTHUMBERLAND AVENUE, W.C. 





Fic. 2. 





Arc Lamp (Fig. 1),.2200 Candle-power, as supplied to the Science and Ait ‘ppeeen, 


Optical Lanterns, &c. 

Patent C onstaat Fumeless Bat: ery (Fig. 2), "Single Celis 
Ditto ditto 4-Cell in Frame, with Lifting Gear 
Ditro ditto 6-Cell 

Prof. Smithells’ Flame Cone Separator, Complete’ 

Do., without Stand or Burner 

Do.. with Mica Lining to prevent Cracking of Tube 

Stand with Clamp for above ... 


Re- | 
TIME. 


43 QUEEN VICTORIA ST., E.C. 





By Prof. C. V. Boys, A. R.S.M., 
In . Ravaties. 
OUR “SECRET FRIENDS AND 
Expanded from Lectures delivered before popular Audiences in London, 
Edinburgh, and elsewhere. By Prof. PERCY F FRANKLAND, 
F.R.S. With numerous Illustrations. Post 8vo, Cloth Bagrds, 2s, 6d. 


COLOUR. By Captain Abney, F.R.S. With 
numerous Diagrams. Post 8vo, Cloth Boards, 2s. 6d. 
With nu- 


COAL. By Prof. R. Meldola. 
merous ‘Sienens, Post 8vo. Cloth Boards, 2s. 6d. 
DISEASES OF PLANTS. By Prof. 
MARSH eo WARD. With numerous Illustrations. Post 8vo, Cloth 
Boards, 2s. 6d. 


TIME AND TIDE: A ROMANCE OF 


THE MOON. Second Edition, Revised. By Sir ROBERT §, 
BALL, LL.D., F.R.S., Royal Astronomer of Ireland. Illustrated, 
Post 8vo, Cloth Boards, 2s. 


6d. 

THE STORY OF A TINDER-BOX. By 
the late CHARLES MEYMOTT TIDY, M.B.M.S., F.C.S. With 
numerous Illustrations. Post 8vo, Cloth Boards, 2s. 

THE BIRTH AND GROWTH OF 
WORLDS. A Lecture by Prof. GREEN, M.A., F.R.S. Post 8vo, 
Cloth Boards, 1s. 

SOAP BUBBLES, AND THE FORCES 
WHICH MOULD THEM. Being a Course of Three Lectures de- 
livered at the London Institution, in December 1889 and January 1890, 
before a Juvenile Audience. By C. V. BOYS, A.R.S.M., F.R.S. 
With numerous Diagrams. Post 8vo, Cloth Boards, 2s. €d. 


SPINNING TOPS. The Operatives’ Lec- 


ture of the British Association Meeting at Leeds, September 1890. By 
Prof. J. PERRY, M.E., D.Sc., F.R.S. With numerous Diagrams. 
Post 8vo, Cloth B« bards, 2s. 6d. 

THE MAKING OF FLOWERS. By the 
Rev. Prof. GEORGE HENSLOW, M.A., F.L.S., F.G.S. With 
several Illustrations. Post 8vo, Cloth Boards, 2s. 6d. 

135 N ORTH ST 


Brighton : 


APPARATUS FOR THE LECTURE- TABLE, &e. 








Gunth Kensington, suitable for £ s. @. 


. ose ove «. Price 215 © 
Each o 7 © 
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Full Particulars of above from 


REYNOLDS AND BRANSON, 


14 COMMERCIAL STREET, LEEDS. 





TO SCIENCE ,.LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN. 
TERN, used by late W. Lant Carpenter, Esq., Prof. Forses. New 
Triple constructed for B. J. MaALpen, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GratTan 
Guinness, Madame Ape.ina Patti, &c. Patent Pamphengos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, sd. Smaller do., 6d. Pamph- 
lets Free.—HUGHES, Sreciatist, Brewster House, Mortimer Road. 
Kingsland, N. 


— 


a] STANLEY jog 


Machemasiont Jestrement Manufacturer to H.M. Government, Council of 
dia, Science and Art Department, Admiralty, &c. 
smathemetinek. Drawing, and Surveying Instrumexts 
of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Sums Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN LONDON, W.C. 
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** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 
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NEWTON & CO.’S — _, STRAINED VISION. 
“DEMONSTRATOR'S” LANTERN, 


FOR OIL OR LIMELIGHT. ie The most simple 
With Prism for Erecting, and = r~--~), ! and efficient 
for Vertical Projection. : ' ' Single Lantern | 
yet constructed | 
7 for general 
ine work. Many persons suffer from headaches and 
NEW CATALOGUE | what they mistake for neuralgia, which are 
ofLanterns, Pro- | the result of strained vision, and could be 
jection Appara- . 

tus and Slides, | at once relieved by the use of proper glasses 
Post Free, specially suited to the case; for fuller in- 
stamps. formation, see “Our Eyes” by Mr. John 
Browning, Ophthalmic Optician, or consult 


the Author personally, at 


63, STRAND, LONDON, W.C. 


errerreyey “ Our Eyes, and How to Preserve Them.” Price On 
7 Shillizrg, Post free. 





3, FLEET S8T., 
LONDON. 
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BECK’ : NEGRETTI AND ZAMBRA’S 
S |, M ICROTOMES M CHRISTMAS PRESENTS. 
i <i + | OPERA, RACE, & FIELD GLASSES 
fie. 208 NDICATORS I OF EVERY D&SCRIPTION 


C ONDENSERS Cc 


REFLECTORS Ri 


© BUJECTIVES o 
‘S UPS & COVERS S| 
‘CONDENSERS c 
“© BIECT CABINETS © | 


P ARABOLAS P | BAROMETERS, MICROSCOPES, TELESCOPES, MACIC LANTERNS, &c- 


rt ED | f. & Z.’s Special “Preemie Price List, bein  cclestion J a such 
nstruments as are suitable for Christmas Presents, sent free on 
Y E- PIECES | application to all parts of the World. 


“fo. 41STAR Microscope” S PecTROSCORES S| NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN. 
Lllustrated Catalogues on Application. 38 HOLBORN VIADUCT. 


'R. & J. BEGK, 68 CORNHILL, LONDON, E.C. zBreacher—a§ COKNHILL: and 158 REGENT STREET, 


USEFUL AND 
ORNAMENTAL. 
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UNIVERSITY COLLEGE, LONDON. 
FACULTY OF SCIENCE. 


A Course «f Practical Lessons in Physco-Physiology will be given in the 
Physiological Laboratory during the Easter Term, on Aeame ta and Thurs- 
days, from 2 to 4 p.m., commencing on TUESDAY, JANUARY 9g. The 
Course will be conducted by Mr. L. E. Hitt, M.B., Assistant Professor of 
Physiology, to whom the names of those who’ purpose attending the Course 


should he sentin. Fee £4, 
J. Ms HORSBURGH, M.A., Secretary. 





THE ELECTRICAL 


GENERAL ENGINEERING COLLEGE, 


AND 
SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Senior-INstructor—C. CAPITO, M.I1.E.E., M.I.M.E. 

Laboratories, Dynamo Room, Steam Engine, 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 


Engineering Warkeinp | 


Head Master required for Emanuel (Board- 
ing and Day) School, Wandsworth Common, 3.W. The Governors 
will as soon as possible proceed to fill this Vacancy, subject to provi- 
sions of Scheme. Candidates must be under Thirty-eight Years of Age, 
and Graduates of a University in the United Kingdom. On present 
number of Boys the Stipend and Capitation Fees will amount to about 
£540 a Vear, and prospect of increase; with good unfurnished house, 
coals and gas. Send addressed foolscap envelope for ral parti- 
culars. Applications must reach the undersigned by DECEMBER 30, 
C. SPENCER SMITH, Clerk. 
( fice Endowed Schools, Palace Street, Westminster. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


The post of LECTURER in AGRICULTURE and ORGANISING 
SECRETARY of the AGRICULTURAL DEPARTMENT is now 


vacant. Salary, £ 350. 
faa , with testimonials, will be received up to and including 
JANUARY 1, 1894, by the undersigned, who will furnish all information. 


JOHN EDWARD LLOYD, Secretary and Registrar. 
November 29, 1893. 


SCIENCE MASTER WANTED, to teach 


Physics only. Specialist with High Honours at English or German 
University essential. Teaching: ‘General and Scholarship Work and 
that connected with Technical applications. Practical work important. 
Physical and Electrical Laboratories. Exceptional opportunities for 
Research. Liberal Salary.— Address, Sir Eomunp Hay Curate, Currie 
Schools, Folkestone. 


OSTEOLOGIST AND TAXIDERMIST, 


Experienced and highly qualified (7 Medals and 5 Diplomas), desires 
suitable appointment. Specialities, Disarticulated Skulls, Skeletons, 
and delicate work. Specimens of work executed by the above in most 
of the leading Museums. Testimonials from and References to well- 
known Scientific Men. Address—‘‘ Osteologist,’” NATURE. 


PEOPLE’ S PALACE. 


A Special Course of Lectures on DETERMINANTS will be given by the 
DIREC1 OUR of EVENING CLASSES, on WEDNESDAY EVENINGS, 
7 to 8p.m., commencing JANUARY 1o., 

Fee, 5s. Free to Members of the Classes in Stage III., 


. 4 s e Mathematics, 
— Geometry, and Differential and Integral Calculus. 


w. WILSON, formerly Poemen at Messrs. 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni ” Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.— 56 Crogsland Road, Chalk Farm, London, N.W. 





TO AUTHORS. Scenic ad See Works 
read by a Gentleman of experience. MSS. placed with Publishers, 
and Author’s interests caretully represented. Consultations free.— 
Apply to CHarLes Hoppe, 14, Southampton Street, Strand, W.C. 


NA IT ORE 


[Decempen 2, 1893 


CONCHOLOGY. 


New and interesting ae of Recent ag 4 “or Borneo, Philippine 
Islands, China, &c., 
COLLECTIONS AND nome copent. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK, 


BLASS-TOPPED BOXES, CARD TRAYS, &é, 


All kinds of Glass-Topped Boxes, &c., manufactured on the pre mises 
and supplied promptly at moderate prices. 
Rectangular, from rs. 3¢. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 
Price List on em 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


COLLECTIONS MINERALS, ROCKS, on FOSSILS 
| Specially prepared to meet Requirements of Students, Lecturers, &, 


And Illustrating the various Manuals, &c., as used at all Colleges 
| Schools, &c., price 10s. 6d. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. Terms on application. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundred 
of localities. All one price, rs. 6¢. each, post free. List free on application. 
| Apparatus, Cabinets, and Appliances for Museums 

and for Field Work of every description. 

CATALOGUES AND LISTS FREE ON APPLICATION TO 


JAS. R. GREGORY, 


MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON,W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 48s. 
| New Price List of Minerals, Rocks, and Stratigraphical Seri 
of Fossils Post Free. 

ROCK SECTION S for the pcre meg 1s. 6d. each, Post Free. 
CaTAaLoGuges GRaTtT 
CABINETS, GLASS- CAPPED BOXES, TRAYS, HAMMERS, &. 
always in Stock. 


THOMAS D. RUSSELL, 


Cb NEWGATE STREET, LONDON, E.C. 


SAMUEL HENSON, 


LAPIDARY MINERALOGIST, re 
ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi- -precious 
Stones, Cut and in the Rough. 

Beautiful Carved Queensland Opals, Rock Crystal, 
Agate, &c., &c. 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, 














Labradorite, 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
j Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 














&e, 


re mises 


SiLs 
ers, &c, 


‘olleges 
ion and 


ALS. 


jundred 
lication. 


seums 


N TO 
YY, 
ST, 
)N,W. 


LS, 


and to 


, 42s. 
| Series 


ost Free. 
RS, &e. 
LL, 
LC. 
N; 
&c. 
yn hand, 
-precious 
Crystal, 
[useums. 


ratus for 


i, 
CH 


» Pottery 





plement to Nature | 


Renee de Advertisements i 


MACMILLAN & BowEs, , NATURAL SCIENCE. 


CAMBRIDGE. ’ A Monthly Review of Scientific Progress. 
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Lecor iL d’ ppeigee physique ; Théorie méchanique de la chaleur. NOTES AND COMMENTS. 


} I.—HIGH LEVEL my ag PT AND GRAVELS 
jou Z.: PRESCOTT.—Scientific Papers. 2 Vols. T. Mustane Ruane, C.E., 7.6.8. 
RAYLEIGH, LORD. —The Theory of Sound. Vols. 1 and en wea -LEGONY. 

2 (ail yet published). 1877- - = ene _ 
RIEMANN,B. —Mathematische Werke, 1876. 12s. eat Bg UFOS ABACHMED AND UNGGCE 
PONTECOULANT, G. de.—Théorie analytique du Syr- Georce H. Carrenter, B.Sc. 

teme du Monde. 4 Vols. Calf. 1829-46. 36s. IV.—NOTE ON THE EVOLUTION OF THE SCALES OF 

A Complete Copy, with all the Supplements. " FISHES. 
ARCHEMEDIS OPERA.—Folio, Bds.  Oxon., 1792. A. Smirn Woopwarp, F.L.S. 

125. Z : V.—THE SEDGWICK regret CAMBRIDGE 
BOOLE, G.—Treatise on Differential Equations, 3rd Edi- Henry Woops, B.A 

tion — by J. TopHUNTER.] and Supplementary Volume, 1865. 2 -—RECENT RESE pew tai “IN THE MALTESE AND 

Vols. SICILIAN CAVERNS. 

BRIOT, c —Théorie des Fonctions Abcéliennes. 4to. 1879. Reviews or New Books. 
. Osituary. 
PEACOCK, G.—Treatise of Algebra. 2 Vols. 8vo. 1842-5. News oF UNIVERSITIES, MusEUMS, AND SociETIEs. 

125. . ceaieia oe, 

WHITWORTH, W. A.—-Trilinear Coordinates and other CoeneREEER. 

Methods of Modern Analytical Geometry of Two Dimensions. 1866. 9s. . 5 “ a 
WOODHOUSE, R.—Treatise on Isoperimetrical Problems, LonDON AND New York: MACMILLAN & CO, 

and the Calculus of Variations. Very scarce. 1810. 18s. PRICE ONE SHILLING NETT. 


Extracted from Catalogue No. 247, just issued, and which will , Editorial Offices: 5 John Street, Bedford Row, London, W.C. 
be sent Post free on application. 
7 p noma NVOTICE.—Advertisements andi business letters for 


By LIONEL S. BEALE, M.B., F.R.S. NATURE should be addressed to the Publishers 
SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s. Editcrial communications to the Editor The 
OUR MORALITY AND THE MORAL QUESTION. telegraphic address of NATURE ¢#s ‘“ PHUSIS 

and Ed. 3s. 6d. LONDON.” 


THE LIVER. Pp. 230. 86 Illustrations, many coloured. 55. . 
HOW TO WORK WITH THE MICROSCOPE. _ 10 SUBSCRIPTIONS TO “NATURE. 


Plates. 21s (Harrison.) 4s 4 
PROTOPLASM. 4th Edition. (Harrison.) Yearly . oe a eee 1 8 o 
THE MICROSCOPE IN MEDICINE. 86 Plates. 215. Half-yearly. . . eae eee ee | lf 
BIOPLASM : or, Living Matter. 6s. 6d. a 8 ak a8 a ow — o 67 (6 
ON LIFE AND ON VITAL ACTION. 55s. To ALL PLACES ABROAD :— 

THE MYSTERY OF LIFE. 3s. 6d. Yearly. i ee eee FT 
THE “MACHINERY” OF LIFE. 2s, Sr rere le 
London: J. & A. CHURCHILL. Quarterly .. . “+++ © BO 

ree Linesin Column ... o 2 6 

A Monthly Magazine of Irish Zoology, Botany, and Per Lineafter ..... .0 0 9g 
Geology. Price 6d. One Eighth Page, or Quarter Column . 0 18 6 

Edited by GEO. HI. CARPENTER, B.Sc., and R. LLOYD Quarter Page, or Halfa Column ... 115 © 
Vol. 1 (1892), Price 3s. ca RABGER, B.A. be sent in Monthly Parts to Half a Page, oraColumn ...... ie 
any Address for 55. ee ee . : Whole Page “es - 2.22 6 6 o 

Dublin: EASON & SON, Lrp. w Ss 
(to which Address eer aa ey ape ig Soaey Orders payable ad MACMILLAN oo 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & Co. OFFICE : 29 BEDFORD STREEr, STRAND, W.C. 








SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 





MICHAEL FARADAY. SIR GEORGE B. AIRY 

THOMAS HENRY HUXLEY. J. LOUIS R. AGASSIZ. 
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POEMS. By Atrrep Lorp Tennyson, D.C.L., Poet 
Laureate. A Reprint of the 1857 Edition, with the 
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seized and expressed in illustrations almost_rivalling Caldecott’ s 
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GLOBE,—“ A very delightful reproduction of Miss Mitford’s | 


‘Our Village,’ prefaced by Mrs. Thackeray Ritchie, and illus- 
trated by Mr. Hugh Thomson in his very best style.” 


DAILY CHRONICLE.—‘‘ To turn over each page is a 
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HUMOROUS POEMS OF THOMAS HOOD. With a 
Preface by ALFRED AINGER, and 130 Illustrations by 
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*,* Also an Edition de Luxe, super-royal 8vo, Hand-made 

Paper. 30s, net. 
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*.* Also an Edition de Luxe, super royal 8vo, Hand-made | 


Paper, Cuts printed on Japanese Paper. 30s. net. 
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volume is the standard work on the history of the game.” 

GOLF. 
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keep green the memory of its genial editor.” 
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Marks, k.A. By GEORGE D. LESLIE, R.A. 
Illustrations by the Author. Extra Crown 8vo. 7s. 6d. 
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most agreeable impression of the personality of the writer.” 
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women.’ 
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2 Vols. Extra Crown 8vo. 15s. net. 


A SHORT STORY OF THE ENGLISH PEOPLE. 
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Py S. 
Litt.D., LL.D., Professor of Greek, 
Second Edition, Revised. 
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Tadeo of Edinburgh. 
Crown 8vo. 7s. net. 


~y In this new edition the author has withdrawn the chapter 
** Aristotle’s Art of Poetry,” as he intends it to form part 0 
a <sn of essays on the ‘‘ Poetics.” In its place is printed a 
study of ‘‘ The Dawn of Romanticism in Greek Poetry,” which 


| will appear for the first time. 
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DIARY OF SOCIETIES. 
LONDON. 
THURSDAY, DecemsBer 7. 


Rovat Socigty, at 4.30.—The Organogeny of Asterma gibbose: E. W. 
MacBride.—Reptiles from the Elgin Sandstone ; Description of Two New 
Genera: E. T. Newton, F.R.S.—A Dynamical Theory of the Electric 
and Luminiferous Mediam: J. Larmor, F.R.S.—Note on the Action of 
Copper Sulphate and Sulphuric Acid on Metallic Copper : Prof. Schuster, 
FR S.—On Copper Electrolysis i# vacuo: W. Gannon.—On a Chart of 
the Symmetrical Curves of the Three-Bar Motion: W. Brennand. 

Linnean Society, at 8.—Catalogue of the Described Neuroptera Odonata 
(Dragonflies) of Ceylon, with Description of New Species: W. F. 
Kirby.—On the Cause of the Fall of the Corolla in Verbascum: Signor U. 
Martelli. 

Cuemicar Society, at 8.—An Apparatus for the Estimation of the Gases 
dissolved in Water: Dr. Truman.—Metallic Oxides and the Periodic 
Law: R. M. Deeley. 
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Rovat ASTRONOMICAL SOcIBTY, at 8. 
Sanitary InsTITUTE, at 8.—Metallic Poisons, Lead and Arsenic : Prof. T. 


Oliver. 
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PuysicaL Society, at 5.—A Potentiometer for Alternating Currents: J. 
Swinburne.—The Specific Resistance of Sea-Water: W. H. Preece, 
F.R.S.—The Calculation of the Coefficient of Self-Induction of a Circular 
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of a Cylindrical Coil: Prof.G. M. Minchin. 
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SUNDAY, DecemBeER 10. 
Sunpav Lecture Society, at 4.—The Mastery of Pain: Sir Benjamin 
W. Richardson, F.R.S. 
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Rovat GeoGraPHicaL Society (at the University of London, Burlington 
Gardens, W.).—The Evolution of the Geography of India: R. D. 
Oldham. 
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ANTHROPOLOGICAL INSTITUTE, at 8.30.—A Critical Study of Australian 
Crania : W. L. Duckworth.—On an Unusual Form of Rush Basket from 
the Northern Territory of South Australia: R. Etheridge.—On a Modi- 
fication of the Australian Aboriginal Weapon, termed the Leonile, 
Langeel, Bendi, or Buccan; R. Etheridge.—An Australian Aboriginal 
Musical Instrument: R Etheridge, Jun.—The Aborigines of North-West 
Australia: P. W. Bassett Smith, R.N.—Rites and Customs of Australian 
Aborigines: H. B. Purcell.—Japanese Onomatopes and the Origin of 
Language : W. G. Aston. 
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H. Ransome. 
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tures in Monkeys: Dr. Ferrier, F.R.S., and Dr. W. Aldren Turner.—On 
the Celomic Fluid of Lumbricus terrestris in reference to a Protective 
Mechanism’ Lim Boon Keng.—On the Relations of the Nucleus to 
Spore-Formation in certain Liverworts: J. Bretland Farmer.—On Intra- 
Cranial Pressure (Preliminary Note): Dr. Leonard Hill.—Sugar as a 
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Changes in the Blood of the General Circulation consequent upon certain 
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Watson Smith. 
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way-Brakes: H. J. Orford. 
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PEACOCK, G.—Treatise of Algebra. 2 Vols. 8vo. 1842-5. 
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ALFRED DANIELL, M.A. Second Edition. Medium 8vo, 21s. 


THE THEORY OF LIGHT. By Thomas Preston, M.A. With 


Illustrations. 8vo, 15s. net. 


APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 
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Third Edition. Medium 8vo, 28s. 
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HERITANCE OF ACQUIRED CHARACTERS ACCOKDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 
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and M. BERNARD. PartI. 8vo, 17s, net. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 
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A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D. 
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Part I—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. 
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Illustrated. Vol. I. Med. 8vo, 25s. [ Vol. ZI. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


M. BALFOUR, M.A.,, F.R.S. Intwo Vols. Second Edition. Medium 8vo, Vol. I. 18s. Vol. II. 21s. 





MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S 


NEW BOOKS. 


By ALFRED Lorp TENNyson, D.C.L., Poet 
Laureate. A Reprint of the 1857 Edition, with the 
Original Illustrations by T. E. Creswick, J. E. MILLAIS, 
W. Ho_man Hunt, W. Mucreapy, J. C. "HorsLey, 
D. G. Rossetti, C. STANFIELD, D. MACL ISE, engraved 
by W. J. Linron, T. WiLtiamMs, J. THompson, W. T. 
GREEN, and DALZIEL BROTHERS. 4to, Cloth, 21s. 


POEMS. 


*.* A Limited Edition on Hand-made Paper, with Lllustra- 


tions printed on Japanese Paper and mounted in text. Super 
royal 8vo. 42s. net. 
OUR VILLAGE. By Mary Russe_t Mirror», with a 


Preface by ANNE THACKERAY RITCHIE, and 100 Illustra- 
tions by HuGH THomson. Crown 8vo, gilt, or edges 
uncut. 6s. 
*,* Also an Edition de Luxe, limited, super-royal 8vo, Hand- 
made Paper, uniform with ‘Cranford.’ 30s. net. [All sold]. 
TIMES.—** This charm Mr. Hugh Thomson has already 
seized and expressed in illustrations almost _rivalling Caldecott’ s 
in their quaint rendering of the humours of English rural life.” 


GLOBE.—“ A very delightful reproduction of Miss Mitford’s 
‘Our Village,’ prefaced by Mrs. Thackeray Ritchie, and illus- 
trated by Mr. Hugh Thomson in his very best style.” 


DAILY CHRONICLE.—‘‘ To turn over such pages is a 
pleasure indeed.” 


HUMOROUS POEMS OF THOMAS HOOD. With a 

Preface by ALFRED AINGER, and 130 Illustrations by | 

, CHARLES E. Brock. Crown 8vo, Gilt, or edges uncut. 6s. 

* Also an Edition de Luxe, super-royal 8vo, Hand-made 
30s. net. 


RIP VAN WINKLE AND THE LEGEND OF 
SLEEPY HOLLOW. By WASHINGTON IRVING 
With 53 Illustrations and a Preface by GEorGE H. BoucH- 
Ton, A.R.A. Crown 8vo, Gilt, or edges uncut. 6s. 


* * Also an Edition de Luxe, super royal 8vo, Hand-made 
Paper, Cuts printed on Japanese Paper. 30s. net. 


SHAKESPEARE’S ENGLAND. By WILLIAM WinTER. 


a Edition, Revised, with 80 Illustrations. Crown 8vo, 
S 


JERUSALEM, THE HOLY CITY: its History and Hope. 
By Mrs. OLIPHANT. With Wood Engravings from 
Drawings by HAMILTON AiDE, and Photographs by F. 
M. Goop. New Edition. Crown 8vo. fos. 6d. 


an 


GOLF: a Royal and Ancient Game. By ROBERT CLARK, 
R.S.E., F.A.S.Scot. Second Edition, with many 
Saree Small gto. 8s. 6d. net. 
ATHENZUM.—“Well printed, well illustrated, 
volume is the standard work on the b’story of the game.” 
GOLF.—“* Such a book as this, tae product of a labour of 
love, and got up with so much taste, cannot fail in its appeal to 
the recognition of golfers everywhere, while it will long serve to 
keep green the memory of its genial editor.” 


LETTERS TO MARCO. Being Letters written to H. S. 
Marks, R.A. By GEORGE D. LESLIE, R.A. With 
Illustrations by the Author. Extra Crowp 8vo, 7s. 6d. 


OBSERVER,—*‘ His book certainly is a gocd lesson as to 
the way in which country life ought to be enjoyed, and leaves a 
Most agreeable impression of the personality of the writer.’ 


this 














THE COLLECTED WORKS OF THOMAS HENRY 
HUXLEY, F.R.S. In Monthly Volumes from October I. 
Globe 8vo,. 5s. each Volume. [Zhe Eversley Series. 


Vol. III. SCIENCE AND EDUCATION. 


MONOGRAPH OF THE BRITISH CICADAE OR 
TETTIGIDAE. By GEORGE BOWDLER BUCK- 
TON, F.R.S., F.L.S., F.C.S., F.E.S., &c., Cor. Memb. 
Acad. Nat. Hist. of Philadelphia, Memb. de la Soc. Ent 
de France, Author of a ‘‘ Monograph on British Aphides.” 
2vols. 8vo. Reduced from 67s. to 42s. net. 


THE BEAUTIES OF NATURE. 
Sir JOHN LUBBOCK, Bart., M.P., F.R.S. New Edi- 
tion. Without Illustrations. Globe 8vo, paper, Is. ; 
cloth, 1s. 6d. (With Illustrations). Crown 8vo, 6s. 


By the Right Hon. 


AN ELEMENTARY TREATISE ON THEO- 
RETICAL MECHANICS. By ALEXANDER ZIWET, 
Assistant Professor of Mathematics in the University 
of Michigan. Part I., Kinematics. 8vo, 8s. 62. net. 
Part II., Introduction to Dynamics, Statics. 8vo, 
8s. 6d. net. 


| THE MECHANICS OF HOISTING MACHINERY 
Including Accumulators, Excavators, and Pile Drivers. A 
Text-Book for Technical Schools, and a Guide for Practical 
Engineers. By Dr. JULIUS WEISBACH and Prof. GusTav 
HERMANN. Authorised Translation from the Second 
German Edition. By Kart P. DaAntstrom, M.E., 
Instructor of Mechanical Engineering at the Leehigh 
University. With 177 Illustrations. Medium 8vo, 12s. 6d. 
net. 


A TEXT BOOK ON ELECTRO-MAGNETISM AND 
THE CONSTRUCTION OF DYNAMOS. By DuGALp 
C. Jackson, B.S., C.E., Professor of Electrical Engineer- 
ing, University of Wisconsin. 8vo, 9s. net. 


A THEORY OF DEVELOPMENT AND HEREDITY. 
By Henry B. Orr, Professor at the Tulane University of 
Louisiana. Crown 8vo, 6s. net. 


ELEMENTARY TRIGONOMETRY. By H. S. Hatt, 
M.A., formerly Scholar of Christ’s College, Cambridge ; 
Master of the Military side, Clifton College ; and S. R, 
KNIGHT, B.A., M.B., Ch.B., formerly Scholar of Trinity 
College, Cambridge ; late Assistant Master at Marlborough 
College. Globe 8vo, 45. 6d. 


LEAD WORK, OLD AND ORNAMENTAL, AND 
FOR THE MOST PART ENGLISH. By W. R. 
LETHABY. With Illustrations. Extra crown 8vo, 45. 6a. 
net. 


By the Right Rev. PHILLIPS 


| OF TRAVEL. 
8s. 6d. net. 


ROOKS, late Bishop of Massachusetts. 


_ LETTERS OF ASA GRAY. Edited by JANE LORING 


2 Vols. Extra Crown 8vo, 15s, net. 


MACMILLAN & CO., LONDON. 
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MUTTON VEAL & CHICKEN, eos An excellent relish for “fish, flesh 
SEA STURTLE Sour & TEL a QO m and fowl.” 

—2 S—— oMEAT LOZENGES te? e__S | 


NEW M “a ’ JUST ISSUED. NEW EDITION OF WATSON & SONS’ 
ICROSCOPIC OBJECTS. (ira LOGUE of MICROSCOPES & APPARATUS. | - 
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Wi ; s. d. It contains full particulars of 
inter Bud of Plane Tree—double stained ; very effective .. .. 2 © The VAN HEURCK MICROSCOPE (the instrument Jar excellence for 7 
Palate of Paludina vivipara—very pretty eos r 6 photo-micrography and all research of the most delicate nature. 
Very fine new Longitudinal Sections of Teeth of Dolphit ay Cat, Sew. The Soneunen iy meg MICROSCOPE, mounted on both 
fish, Lion, Shark, Pig, Crocodile, Pikefish, Sheep, Hare—each 6 = rag hs ee oe Se a ae Se Cpe SAD = 


I 
Group of about 150 Diatoms from Corsica—new and very choice 6 6 NEW LABORATORY DISSECTING MICROSCOPE. 
Type Slide of 49 different Diatomaceze from Santa Monica ... 6 6 NEW APLANATIC MAGNIFIERS (in three powers), giving large 
Ve rfect Sect through E f Drag ly (Libel; la and flat field, and good working distance. 
ah neers ware Oe een Sr wl ACHROMATIC CONDENSERS, ABBE MODEL CAMERA LUCIDA, 
4 eo ia e = = ° NOSEPIECES, COMPRESSOR, &c. Made in ALUMINIUM. 


2 
Do. do. Garden Spider ow ove wo 2 © oe . 5 ee . 
Olivine Magma Basalt from Norham, N.B., for Delsslnsspe.. 1 Also, NEW EDITION of WATSON & SONS’ 


Set of 24 specially selected Specimens for use with the Micro- ital , CATALOGUE OF MICROSCOPIC OBJECTS, 


w 


scope (see p. 23 of new edition ‘‘ Object Catalogue”) ... oe 27 6 Containing many new Specimens, and new Sets of Slides illustrative of 
Set of 24 Botanical Slides (Elementary Tissues) for Students - every department of research, 
Pp. 29 of new edition “‘ Object Catalogue ”’) .. o one 24 0 Either of the above Catalogues sent post free on application. 


WATSON & SONS have the honour to announce that they have received 3 AWARDS at the World’s Fair, Chicago, being the highest obtained 
by any Optician, and making in all 36 GOLD and other MEDALS awarded hes them at the a International Exhibitions of the Ww orld. 
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FRY'S wwiiu GOCOA 


60 Prize Medals Awarded to the Firm. 
BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 





Printed by RicHarp CLay anp Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, December 7, 1893. 2 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 1259, VOL. 49.] 





Registered as a Newspaper at the General Post Office.) 








NEWTON'S NEW PATENT ELECTRIC LANTERN. 













NEWTON &CO., Ss | 2. 
3 FLEET ST., ; “ sie} 2$e 
LONDON. $ e : 28 5 
————_ iii #%+%“-~-—-------- Se ws an 
ae ees 
New eo" 
Lantern and 2 2 
Slide p 
Catalogue, 


Now Regapy, 
Post Free, 6d. 
Lantern 
and Arc Lamp, 
Complete 
as Fig., £25. 














GRIFFIN’S ILLUSTRATED AND DESCRIPTIVE CATALOGUE 
OF SCIENTIFIC APPARATUS. 
FOR USE IN SCHOOLS AND COLLEGES. 
SEVENTH EDITION. 

PART !.—Mechanics, Geometry, Hydrostatics, Hydrodynamics, 
Pneumatics, Meteorology, Globes, Anatomical 
Models and Diagrams. 

Royal Svo, 75 Pages, with 300 Illustrations, 6c. post free. 


JOHN J. GRIFFIN & SONS, LE 
22 GARRICK STREET, LONDON, W.C. 


THURSDAY, DECEMBER 14, 1893. 


PRICE SIXPENCE. 





[All Rights are Reswend, 
NALDER BROS. & CO. 
16 Red Lion Street, Clerkenwell, E.C. 


GALVANOMETER MIRRORS, 


PLANE AND CONCAVE. 
ALSO LENSES & OBJECT-GLASSES, 


AND 


HIGH-CLASS OPTICAL WORK. 


These are all made under the pers nal sup:rvision of Mr. 
ANDERSON, la‘e of H. ANDERSON & SONS. 


NALDER BROS. & CO. 


CATALOGUES ON APPLICATION, 
TELEPHONE 


TELEGRAPHIC ADDRESS : 
SECOHM, LONDON, 


NEGRETTI AND ZAMBRA’S 
CHRISTMAS PRESENTS. 
OPERA, RACE, & FIELD GLASSES 





USEFUL AND 
ORNAMENTAL. 
saquvmMdn 
GNV V4NIND ANO 


BAROMETERS, MICROSCOPES, TELESCOPES, MACIC LANTERNS, &¢. 

N. & Z.’s Special ‘ Presents” Price List, being a selection of all such 

feeleemnants as are suitable for Christmas Presents, sent free on 
application to all parts of the World. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN. 
38 HOLBORN VIADUCT. 
Branches—45 CORNHILL, and 122 REGENT STREET 
Photographic Studio—CRYSTAL PALACE, SYDENHAM. 
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ROYAL INSTITUTION OF GREAT | 
BRITAIN, | 

ALBEMARLE STREET, PICCADILLY, W. } 
Lecrure ARRANGEMENTS Berore Easter, 1394. 
Lecture Hour, Turee o°CLock P.M 
CHRISTMAS LECTURES. | 


Prof. DEWAR, M.A., LL.D., F.R.S., J/.4./. Fullerian Professor of | 
. R.I Six Lectur-s (adapted to a Juvenile Auditory) on “ Air: | 


Ga ss and Liquid,” Cu Stee December 28; December 30, 1893; 
January a2, 4, ¢ ¢. One Guinea the Course; Children under Six- | 
teen, Half- bale, | 
Pro” ¢ “HA RLES STEWART, M.R.C.S. Pres. LS. Fullerian Pro- 
fessor of Physiology. R.I. Nine Lectures on “‘ Locomotion and Fixati>r 
in Plants and Aninals " Oa Tues lays, January 1 February 6, 1 
March 6, 13. One Guinea the Course. 


The Rev. Canon A'NGER, MA, LL.D. Three Lectures on ‘T 
Life ani Genius of Swift Ou. Thursdays, January 18, 25, Fe ary 1 
Half-a-Guinea 


WwW a 6 ee Es M.A, F.S.A, F.R.G.S Chres Le 









ire 1 ** ‘The Past aad F : f Mountain Ex ra Oa Tl ry 
February 15, 22 Half-a-Guinea 
Prof. MAX MULLER, M.A, LL.D. Three Lectures on “ The V 
Janta Philosophy.”” Oa Thursdays, March 1, 8,15. Half-a-Guinea. 
Prof W. H. CUMMINGS, ¥. S.A. Hon. R.A.M. Thre ecture 
‘Er h Sct f Musi position” (with M Z ustrat ) 
ary 2 7 ary 3. Half-a-Guinea. 
Lwd RAYLEIGH, MA, DCL, LL.D, F.R.S 
of Natural Philosophy, R.I. Six I ures on “ Light 
al reference to the Optical Discoveries of Newton.” On Satu 





10, 17. One Guinea 
> all the Courses dur 
1¢ Ins tio r se 
than TI Single Lecture Tickets, avail- 


ecture, for Half-a-Guinea. 


e fur any I 
The Friday Evening Meetings will begin or 
Prof. Dewar will give a Discourse on ‘S 
Succeeding tes 


rses will 


bably be give 





rE, the Right 
cetings Members 












immediately tted a 
and to the Library and Re: 
the Lectures at a reduced cl : 
Five Guineas a Year, ora 





TARY 1 propose 
' ectures, to the Friday Eveni 
Rooms ; and thei- F amilies ar 
irst Year, Ten Gui 





















Paym afterwards, 

my of Sixty Guineas. 

BEDFORD COLLEGE, LONDON, 
(FOR WOMEN), 
and 9 YORK PLACE, BAKER STREET, W. 

LENT TERM | begin rH RSOAY, JANUARY 1294 

Preparation for Matricula nd all t k aminations ios ee in 
Arts and S es held University of London. Also Le f 
all branche igher education. Single Cuurses ny ve attended. Special 
Lectures are now being given for the M.A. Degree, Branch IV 

Tne Biological, Botant al, nical, z al Laboratorie 
to Students for Practical 

Evening Lectures at Red 1 Fee 

The Art School is pen from rot 

uiries to be made of t Principa Ly I I 
LUCY J. RUSSELL, Ho ury Secretary 
UNIVERSITY COLLEGE, LONDON. 
FACULTY OF SCIENCE. 

AC rse of P ns inP o-Physiol ag eet nin the 
Physiological La g the Easter Term, on ays and Thurs- 
jays, from 2 to encing = L SDAY, JANU ARY 9. The 
Course will be con I E. M Assistant Professor of 








se atten ding the Course 


J. M. HORSBURGH, M.A., 


Physiology, to wh 

Secretary. 

UNIVERSITY COLLEGE OF NORTH, 
WALES, BANGOR. 


| 
anil OR SANISING 


The post of LECTURER in AGRICULTURE 
SECRETARY of the AGRICULTURAL DEPARTMENT is now 
ant. Salary, £ 350. 


Applic atio \ will be re 1 up to and ir 
JANUARY 1, 1294, byt gned, who w il furnish all inforn 


JOHN EDWARD LLOYD, S- 





cretary and Registrar. 
W »>mber 2 


®ovem 


THE Siege SRC AL 
GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 

Principat—G. W. pe TUNZELMANN, B. ove » M.I.E.E, 

cror—C. CAPITO, M I1.E.E., M.I.M.E. 

Laboratories, Dynamo Room, Steam Bashan, ~w veering Workshoy 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, 
Mining Engineers, for Science Students in Mathematics, Physics, Che. 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 


SENIOR-INSTRU 


Mechanic: al, Civil, an 








Head Master required for Emanuel (Board. 
nmon, 3.W. The Governors 


ing and Day) Scho I 
ll this Vacancy, subject to provi. 


Will as soon 











sions of me ( ler Phirty-eight Years of Age 
and Graduates of ited Kingdom. On presen 
umber of Boys tl tation Fees will : a 

£540 a Vear, and } I . wl go d unfuri 

coals 1 gas. Send ad up envelope for 

culars. Applications must reach the un de rsigned by DECE MB ER; 

I C. SPENCER SMITH, Clerk. 


lowed Schools, Palace Street, Westminster. 


WANTED, a _ Young Man as Attendant i 


the Biological Depa nt of the University C , Cardiff. Salary, 
fra Week. Expe ice in Laboratory and useum work necessary 
Applications, statng qualifications, and giving references to previ us 
employers, to be sent wot /ater than JANL ARY 1, to 

Wecember 12, 1893. VOR JAMES. Registrar 


TO AUTHORS.—Scientific and Literary Works 
re ad by a Gentleman of experience. MSS. placed with Publishers, 
and Author’s interests caretully represented. C nsultations free— 
po to Cx #s Hoppe, 14, Southampton Street, Strand, W.C. 









W. WILSON, formerly Foreman at Messrs. 
ELLIOTT B ROS. , Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrométers, Speciro- 
scopes, Cathetometers, Mic rometer Mic oe s, Micrometer Measur- 

y escription, &c. xperimental W ork carried 


g Instrumer rf : 
out for Professors.— 6 Crogslar nd Roac ee k Farm, London, N.W 














mre - 


oe, STANLEY | 


Mathematical samara oan ee Manufacturer to H.M. Government, Councilof 
India, Science and Art Department, Admiralty, &c 
Mathematical, Drawing, and Surveying Instruments 
of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices. 
llustrated Price List Post Free. 

. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
mt of Construction of Mathematical Instruments, and the only 
Gotp MeEpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address:—GREAT TURNSTILE, HOLBORN LONDON, W.-C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAY- 
Fete used by late W. Lant CarPenTER, Esy., Prof. Fores, &c. Minis 
Triple Lantern constructed for B. J. MALprn, Esq., this season. New 
Oxyhydrog zen Siescocan e. Science Lanterns for C) s Demonstration., Mag 
nificent tesul ts. Docwra Triple, Prize Medal, Hinhest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. GRArTTAN GuINNeEss, Madam 
Avena Parti, &c. Patent Pamphengos Science rt 
Sets. Novelties. Cheapest Lantern Outfits in the W _— 
trated Catalogue, over 189 choice Engrav 67 
»9 Lecture Sets. Science Subjects, Views, &c., ¢ 
lets Free. —W. C. HUGHES, Speciatisr, Brew: ster Hot 
Road, Kingsland, N. 


To SCIENTISTS and LANTERNISTS, &. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert Over 1: fine Illus 

















trations, with Priceless wrinkles in al ranches of ( - al Ps 
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MICROSCOPICAL STUDIES 
MARINE ZOOLOGY. 


We begin, this month, the issue of a specially useful and high-class 
Series of Microscopical Preparations Illustrative of Rare Marine Life 
lhe first Series will comprise Fourteen Slides sent out in Four Quarterly 
Instalments. The First Instalment (ow ready) c mp rises !— 

The Beautiful Pelagic Ascidian Sa/fa shown in one Slide in ventra 
in a second laterally; also the Pelagic Annelid Tomofteris 
(ova; and lastly, a Special Mount of Lucernaria, showing Ova 
1asses, C-cystophoses, Septa, &c. ’ &e. 

1 Instalment will be accompanied by F 
24 pp.) and by 7wo Hand-caloured | ? iavenied 2 Plates). 
s. for Series of Fourt een Slides, Post free, with He 
already any of the Slides, are at liberty to exchange 
but Lucernaria will, we think, be the 


» Le tterpress 
Sub- 





to 
scuipti on 
Su ibsc ribers hz aving 
=! others not in their Collections, 
ily instance in point in the Series. 


SINEL & HORNELL, Biologica Laboratory, Jersey (C.1.) I.) 


~ CONCHOLOGY. 


New and interesting Species of Recent Shell's from Borneo, Philippine 
Islands, China, &c., &c. 
COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises 
and supplied promptly at moderate prices. 
Rectangular, from 1s. 3¢. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross; Glass Tubes, 45. gross. 
Price List on Application. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21ls.; 200 do., 49s. 
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PLATTNER’S COMPLETE BLOWPIPE 
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DIARY OF SOCIETIES. 


LONDON, 


THURSDAY, December 14. 

Rovat Society, at 4.30 —On the Constitution and Mode of Formation of 
Food ** Vacuoles” in Infusoria, as illustrated by the History of the Pro- 
cesses of Digestion in Carchesium polypinum : Mis; M. Greeawond. —The 
Action of Light on Bacteria: Prof. H. M. Ward, F.R.S.—A Record of 
Experiments illustrative of the Symptomatology and Degenerations fol- 
lowing Lesions of the Cerebellum and its Peduncles and Related Struc- 
tures in Monkeys: Dr. Ferrier, F.R.S., and Dr. W. Aidren Turner. —On 
the Catlomic Fluid of Lumbricus terrestris in reference to a Protective 
Mechanism Lim Boon Keng.— )n the Relations of the Nucleus to 
Spore-Formation in certain Liverworts: J. Bretland Farmer —Oa Intra- 
Cranial Pres-ure (Prelim nary Note)’ Ir. Leonard Hill. —-Sugar as a 
Food in the Production of Muscular Work: Vaughan Harley.—Note on 
Changes in the Blo od of th: General Circulation consequent up n certain 
Inflammations of Acute Local Character: Dr. Sheriington, F.R.S. 

Matuemarticat Society, at 8.-— On the Stability of a Deformed Elastic 
Wire: A. B. Basset, F.R.S.—The Linear Aatom orphic Transformations 
of certaia Quartics: R. J. Dallas. -A Theorem of Liouville’s: Prof. G. 
B. Mathews.—Note on non-Euclid.an Geometry: H. F. Baker.—On 
Bessel’s Functions and Relations connecting them with Sphe ical and 
Hyper spherical Harmonics: Dr. H -bson, F.K.S.—Note on an Identity 
in Elliptic Functions: Prof. L. J. Rogers. 

INSTITUTION OF ELECTRICAL ENGINKHERS. at 8.—The Electrical Trans- 
mission of Power from the Niagara Falls: Prof. Geo. Forbes. (Wis- 
cussion. ) 

Sanirary INsTITUTE, at 8.—Manufacture of Alkalis and Acids: Prof. 


Watson S nith 
FRIDAY, Deceuser 15. 
IvstituTiION or Civi, ENGINEERS, at 7 30.—Continuous Automatic Rail- 
way-Brakes: H. J. Orford. 


SUNDAY, DecemBer 17. 
Sunnav Uecture Society, at 4 —The Stuff that Worlds are made of 
(with Oxy-hydrogen Lantern Illustrations); Prof. Arthur A. Rambaut, 
Royal Astronomer of Ireland. 


MONDAY, Decemser 18. 
ARISTOTELIAN Society, at 8 —Symposium—Is Religion Pre-supposed by 
Morality, or Morality by Religion! ; R. J. Ryle, Clement C. J. Webb, 


and A. F. Shand. 
TUESDAY, Decemser 19. 
InstiTuTION oF CiviL ENGINEERS, at 8.—Hydraulic-Power Supply in 
London: E. B. Ellington 
Rovat STaTisTICAL Society, at 7.45.—The Perils and Protection of 
Infant Life (Howard Medal Prize Essay): Dr. Hugh R. Jones. 


WEDNESDAY, DeceMBER 20 

Geotocicat Society, at 8.—On the Strratigraphical, Lith>logical, and 
Palz ntological Features of the Gosau Beds of the Gosau District, in the 
Austrian Salzkammergut: Herbert Kynaston. (Communicated bv J. E. 
Marr, F.R.S.)—Artesian Boring at New Lodge, near Windsor Forest, 
Berks: Prof. Edward Hull, F.R.S —Boring on the Booysen Estate, Wit- 
watersrandt: D. ‘lelford Edwards. (Communicated by the Presiden}.) 

Roya METEOROLOGICAL SocieTy, at 8.—The Great Storm of November 
16 to 20, 1893: Charles Harding.—Rainfall and Evaporation Observations 
at the Bombay Water-Works : S. Tomlinson.—On Changes in the Char- 
acier of Certain Months: A. E. Watson. 

Rovat Microscopicat Society, at 8.—On the Ultimate Structure of 
Pleurosigma angulatum: T. F. Smith.—A New Screen for Monochro- 
matic Light: J. W. Gifford. 


THURSDAY, DECEMBER 2t. 

Linneav Society, at 8.—Enumeration of all Orchidez hitherto recorded 
from Borneo: H. N. Ridley.—Hepatice collected by W. R. Elliott in 
the Islands of St. Vinceat and Dominica: R. Spruce 

CuemicaL Society, at 8.—The Oxida*ion Products of Corydaline: Prof. 
Dobbie, and A. Lauder. 





Tne Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELSCTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 

Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 

Address all communications: 

““Instrument Company, Cambridge.” 





| 
| 





| 
| 
| 
| 
' 


NATURE liii 


By LIONEL S. BEALE, M.B., F.R.S. 


SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s. 
OUR MORALITY AND THE MOKAL QUESTION. 
2nd Ed. 3s. 6d. 
THE LIVER. Pp. 230. 86 Illustrations, many coloured. 55. 
HOW TO WORK WITH THE MICROSCOPE. 10 
Plates. 21s (Harrison.) 
PROTOPLASM. 4th Edition. (Harrison.) 
THE MICROSCOPE IN MEDICINE 86 Plates. 21s. 
BIOPLASM : or, Living Matter. 6s 6d. 
ON LIFE AND ON VITAL ACTION. 55. 
THE MYSTERY OF LIFE. 3s. 62. 
THE “MACHINERY” OF LIFE. 2s, 
London: J. & A. CHURCHILL. 


Now Ready, Cloth, 8vo, 250 pp., Price i2s. net, Postage 6d. 


AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACE-. 
By F. W. MILLS, F.R.M.S., with a 
BIBLIOGRA?HY by JULIAN DEBY, F.R.M.S 
C omtents.—Preliminary Rema ks—The Stru-ture of Diatoms — Movement 
of Diatoms—Classification of the Diatomacez, with a Conspectus of the 
Families and Genera—Modes of Reproduction —Collecting Diatoms — 
Mounting D.atoms—Microscopical Examination—How to Photograph 

Diatoms.—BisLioGRAPHY. 
London: ILIFFE & SON, 3 St. Bride Street, E.C. 
Just Published, Crowa 8vo, Price gs. net. 
MINING: 
AN ELEMENTARY TREATISE ON THE GETTING OF MINERALS 


By ARNOLD LUPTON, M.IL.C.E., F.G.S., &c. 


Mining Engineer, Certificated Colliery Manager, Surveyor, &c. 








With 596 Diagrams and Illustrations. 
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Entitled 
FOURNET, 1892. 
AN ILLUSORY EYE DISEASE, 


CONTENTS .— 
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JUST PUBLISHED. 


HEAT AND THE PRINCIPLES OF THERMODYNAMICS. 


Fully Illustrated with Drawings and Diagrams specially engraved for 


D.Se., Headmaster of Woolwich High School. 
the Book. Crown 8vo, Cloth, 4s. 6¢. 


By C. H. Draper, B.A.,, 


This text-book is intended to present an account of the chief experimental researches that have established the broad Principles of the Science 
Heat. Written chiefly for Students who are not accomplished Mathematicians, the Calculus has been bit sparingly employed. Numerous Examples and 


Exercises have been introduced. 


ELEMENTARY HYDROSTATICS AND PNEUMATICS. By R. H. 


Balliol College, Oxford. Crown 8vo, 4s. 6d. 


PINKERTON, B.A. 


Prepared to meet the requirements of those who study the subject from a mathematical, rather than an experimental point of view 
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BRIOT, °C. —Théorie des Fonctions Abéliennes. 4to. 1879. One Eighth Page, or ‘Quarter Column “eu a 
PEACOCK, G.—'reatise of Algebra. 2 Vols, Svo. 1842-5. Quarter Page, or Halfa Column ... 115 © 
125. Halfa Page,oraColumn ...... 2 < @ 
WHITWORTH, W. A.—Trilinear Coordinates and wae Whole Page... . cee! ee a 
Methods of M dern Analytical Geometry of Two Dimensions. 1 . 
WOODHOUSE, R. — Treatise on isapertencteion! Probl ems, Money Orders pape to MACMILLAN & CO. 

and the Calcules of Variast Rory anaes. ft OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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sent Post free on application. 


= LIVING SPECIMENS FOR 
PHCNIX FIRE OFFICE, THE MICROSCOPE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 


ESTABLISHED 17 82. out globator, Stentor cceruleus, S; — fluviatilis, Philodina 
a is hi nus ibens, Ste phar ceros ic hho nil, Loy vh 4 S crysts 
MODERATE RATES. ABSOLUTE SECURITY. Heneand omar fend tah.” Sosteca ube, oh Denwins 000 Deck 
ELECTRIC LIGHTING RULES SUPPLIED. tion, Price ts., Po-t Free. Ameoa, Hydra, Vaucheria, living Crayfish 
LIBERAL LOSS SETTLEMENTS. al 1d other type for the Student in Bivlogy. 
PROMPT PAYMENT OF CLAIMS. T. E. BOLTON 
Joint Secretaries—W. C. MACDONALD and F. B. MACDONALD. es 4 
LOSSES PAID OVER £19,000,000. FARLEY ROAD, MALVERN LINK: 
LANTERN STEREOSCOPE. = nverton's patent 
CAN BE ADAPTED TO NY LANTERN, 


For projecting on Screen Pictures that appear | in Stereoscopic Relief.  . é 
SOLE LONDON AGENTS a. 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 
WIMSHURST INFLUENCE MACHINES. 


School Form with 12 — Plates 





161i 7 10 ° 

Harvey and Peak's Fesm, best. make, 15 in. Plates 4100 

“ 99 ” 7 im. 3 99 ww 5100 

’ S0im. » 6100 
Ditto, strongly built for Laboratory purposes 

with 24 in. Plates e100 





SPECIALLY RECOMMENDED. 


PERKEN, SON AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 


OPTIMUS ° MAGIC LANTERNS. | “ OpTIMUS” 
I . 


tions. The Lens gives crisp definiti ae 
eS" eee PHOTOGRAPHIC 
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being a superior Achromatic Photographic ma 





Sliding Tube . 4 2 6 and best Waterproof Case. 
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ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


HOLLOWAY’S PILLS 
CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 
Holloway's Pills and Ointment may be obtained of 
all Medicine Vendors. 


BREAKFAST—SUPPER, 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK, 


On the rst of every Month. 
THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James Britten, F.L.S., British Museum. 
CoNnTENTS :—Original Articles by leading Botanists.—Extracts, and 


N otices of Books and Memoirs.—Articles in J ournals.— Botanical News.— 
Proceedings of Societies. 


Price 1s.3d. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CoO., 54 Hatton Garden, E.C. 


MESSRS. MACMILLAN & CO,’S 


NEW BOOKS. 


LETTERS OF ASA GRAY. Edited by JANE LORING 


GRAY. 2 Vols. Extra Crown Svo, 15s. net. 


ELEMENTARY TRIGONOMETRY. By H. S. Hatt, 
M.A., formerly Scholar of Christ’s College, Cambridge ; 
Master of the Military side, Clifton College ; and S. R, 
Knicut, B.A., M.B., Ch.B., formerly Scholar of Trinity 
College, Cambridge ; late Assistant Master at Marlborough 


College. Globe 8vo, 4s. 67. 


AN ELEMENTARY TREATISE ON THEO- 
RETICAL MECHANICS, By ALEXANDER ZIWET, 
Assistant Professor cf Mathematics in the University 
of Michigan. Part I., Svo, 8s. 62. net. 
Past ii., Statics. 8vo, 
8s. 6d. net. 


Kinematics. 


Introduction to Dynamics, 


THE MECHANICS OF HOISTING MACHINERY. 


Including Accumulators, Excavators, and Pile Drivers. A 
Text-Bvok for Technical Schools, and a Guide for Practical 
Engineers. By Dr. JULIUS WEISBACH and Prof. Gustav 
HERMANN. Translation from the Second 
KARL P. M.E., 
Leehigh 


Medium 8vo, 12s. 6d, 


Authorised 


German Edition. By DAHLSTROM, 


Instructor of Mechanical Engineering at the 


University. With 177 Illustrations. 


net, 


ELEMENTARY LESSONS IN STEAM MACHI- | 


NERY AND THE MARINE STEAM ENGINE. 
With a short Description of the Construction of a Battle- 
ship. Compiled for the Use of Junior Students of Marine 


Engineering. 


By Staff-Engineer J. LANGMAID, R.N., 
GAISFORD, R.N. New Edition. 
8vo, 65, net. 


and Engineer H. 


Revised and Enlarged. 


MACMILLAN & 


A TEXT BOOK ON ELECTRO-MAGNETISM AND 
THE CONSTRUCTION OF DYNAMOS. By DuGALD 
C. Jackson, B.S., C.E., Professor of Electrical Engineer- 
ing, University of Wisconsin. 8vo, 9s. net. 


A THEORY OF DEVELOPMENT AND HEREDITY. 
By Henry B. Orr, Professor at the Tulane University of 


Louisiana. Crown 8vo, 6s. net. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHE- 
MISTRY OF THE ANIMAL BODY. Including an 
Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S., Emeritus 
Professor of Physiology in the Owens College, Victoria 
University, Manchester; lately Fullerian Professor of 

Physiology in the Royal Institution of Great Britain, &c. 

With two Chromo-Lithographic Charts by SpiLLow and 

WILKINSON Vol. II., The Physiological Chemistry of 


Digestion. 8vo, 18s. 


THE ROMANCE OF THE INSECT WORLD. by 
L. N. BADENOCH. With Illustrations by MARGARE1 
J. D. BApENOCH and others. Crown 8vo, 6s. 


THE DISTRIBUTION OF WEALTH. By JOHN R. 
COMMONS, Professor of Economics and Social Science, 


Indiana University. Crown 8vo, 7s. net. 


NATURAL VALUE. By FRIEDRICH VON WIESER, 
Professor in the German University of Prague. Edited 
with a Preface and Analysis by W1LLIAM SMART, M.A., 
LL.D., Lecturer on Political Economy in the University of 
Glasgow. The Translation by CurisTIAN A, MALLOCH, 
S8vo, 10s, net. 


CO., LONDON. 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE, 


STAR ATLAS. Gives all the Stars from 
1 to 6'5 magnitude between the North Pole and 34° South Declination, 
and all Nebula and Star Clusters which are vi-ible in telescopes of 
moderate powers. Translated and adz i from the German of Dr 
KLEIN, by the Rev. E McCLURE, M.A. New Edition, brought 
uptodate. Imp. gto, — 18 Charts and 80 pages Illustrative Letter 
PT ss. Cloth Boards, 7s. ¢ 

* It was by this Atl as that ‘Dr. 


THE ROMANCE OF SCIENCE. 


TIME. By Prof. C. V. Boys, A.R.S.M., 


F.R.S. [/n preparation, 


OUR SECRET FRIENDS AND FOES. 


sre popular Audiences in London, 


ANDERSON discovered the new star in 


Expanded from Lectures delivered bef 
Edinburgh, and elsewhere. By Prof. PERCY F FRANKLAND, 
F.R.S. With numerous Illustrations. Post 8vo, Cloth Boards, 2s. 6d. 


COLOUR. By Captain Abney, F.R.S. With 
numerous Diagrams. Post 8vo, Cloth Boards, 2s. 6d. 

COAL. By Prof. R. Meldola. With nu- 
merous Diagram:. Post 8vo. Cloth Boards, 2s. 6d. 

DISEASES OF PLANTS. By Prof. 
MARSHALL WARD. With numerous Illustrations. Post 8vo, Cloth 
Boards, 

TIME AND TIDE: A ROMANCE OF 
THE MOON. Second Edition, Revised. By Sir ROBERT S. 
BALL, LL.D., F.R.S., Royal Astronomer of Ireland. Illustrated. 
Post 8vo, Cloth Boards, 2s. 6d. 

THE STORY OF A TINDER-BOX. By 
the late CHARLES MEYMDTL TIDY, M.B.M.S., F.C.S. With 
numerous Illustrations. Post 8vo, Cloth Boards, 2s. 

THE BIRTH AND GROWTH OF 
WORLDS. A Lecture by Prof. GREEN, M.A., F.R.S. Post 8vo, 
Cloth Boards, rs. 

SOAP BUBBLES, AND THE FORCES 
WHICH MOULD THEM. Being a Course of Three Lectures de- 
livered at the London Institution, in December 1889 and January 12 92, 


before a Juvenile Audience. 3y C. V. BOYS, A.R.S.M., F.R.S 
With numerous Diagrams. Post 8vo, Cloth Boards, 2s. éd. 


SPINNING TOPS. The Operatives’ Lec- 
ture of the British Association Meeting at Leeds, September 1830. By 
Prof. J. PERRY, M.&., D.Sc., F. R. Ss. Wi th numerous Diagrains. 
Post 8vo, Cloth Boards, 2s. 6d. 

THE MAKING OF FLOWERS. 
Rev. Prof. GEORGE HENSLOW, M.A., F.L.S., 
several Illustrations. Post 8vo, Cloth Boards, 2s. 6:. 


2s. 6d. 


By the 


F.G.S. With 


EARLY BRITAIN. 


NORMAN BRITAIN. By the Rev. W. 
HUNT. Feap. 8vo, Cloth Boards, 2s. 6d. 
Pre- 


ROMAN BRITAIN. By the Rev. 


bendary SCARTH, Reet r of Wrington, S$ 


Maps, Cloth Boards, 2s 
CELTIC BRITAIN. By Prof 


ymerset. Feap. 8vo, 


~—e 


_ Fe ap. 8vo, with Iwo Maps, C 1 Boards, 
Much instruction will be fou os inne ompass."’—Z 
POST. NORMAN BRITAIN. Foreign ‘le- 
fluences upon the Hist ory o n Accession of Henry III. 
to tee C16 (By HENRY G. "HE WLE Tr Fcap. 8vo, 


Rev oluti n 
Cloth Boards, 3s. 


THE DAWN OF EUROPEAN LITERATURE. 


FRENCH LITERATURE. By the late 
5» chan —_ ae, A wenn a ay and Li 


ANGLO-SAXON LITERATURE. By the 


Rev. Prof. EARLE. | 
SLAVONIC LITERATURE. By WwW. R. 
study of 


yrarian of 


vo, Cloth Boards, 2s 


MORFILL, M.A. Feap. 8v0, Cloth Boards, 2s. 62. 
* His book will supp'y an ad nirable introduction to a systematic 
Slavonic literature.” —Scot t 
** 


«* Others ‘n preparation. 


London: NORTHUMBERLAND AVENUE, W.C. ; 


43 QUEEN VICTORIA ST., E.C 


EMINENT CHRISTIAN WORKERS of 
the NINETEENTH CENTURY. By G. BARNETT SMITH, 
Author of ‘‘ Everyday Heroes,” &c. Crown vo, Cloth Boards, ss, 

[The lives selected are the fo'lowing :—Archbishop Tait: Patterson, the 

Martyr-Bishop ; the Earl of Shaftesbury; Bishop Daniel Wilson ; Arnold, 

of Rugby; Bishop Wilberforce; George Moore, the Pailanthropist; 

Hannington, the East Afiican Hero; and Bishop Selwyn. ] 

VERSES. By Christina G. Rossetti. Re. 
printed fron ‘* Called to a Saints,” ‘* Time Flies,” and ** The Face of 
the Deep.” Small Post 8vo. Printed in red and black on hand-made 
paper, Cloth Boards, 3s 6d. 

THE FACE OF THE DEEP. A Devo- 

CHRISTINA 6G, 


Commentary .. the Apocz alypse. By 
TTI, Author « ‘Time Flies,’’ &. Demy 8vo, Cloth Boards, 


tional 
ROSSE 
7s. 6d. 

ROMANCE OF LOW LIFE AMONGST 
PLANTS: Facts and Phenomena of Cryptogamic Vegetation. By 
M. C. COOKE, M.A, LL.D., A.L.S. With numerous Woodcuts, 
Cloth Boards, 4s. 

VEGETABLE WASPS AND PLANT 
WORMS. By M. C.CO)KE, M.A., LL.D, A.L.S. Illustrated, 
Post 8vo, Cloth Boards, 5s. 

FREAKS AND MARVELS OF PLANT 
LIFE; or, Curiosities of Vegetation 3y M. C. COOKE, M.A, 
LL.D., A.L.S. With numerous Illustrations, Post 8vo, Cloth Bards, 
6s 


PICTORIAL ARCHITECTURE OF 
FRANCE. By the Rev. H. H. BISHOP, M.A. With Numerous 
Engravings. Oblong 4to, Cloth B ards, 7s. 6d. 


ANCIENT HISTORY FROM THE MONUMENTS. 


{This Series of Books is chiefly intended to illustrate the Sacred Scrip- 
tures by the results yong Moaumental Researches in ths Eas:]. 
Fcap. 8vo, Cloth Boards, 2s. each 

SINAI. From the Fourth Egyptian Dynasty 
to the Present Day. By the late HENRY SPENCER PALMER 
A New EDbITIon, REVISED throughout, by the Rev. Prof. SAYCE. 

ASSYRIA. From the Earliest Times to 
the Fall of Nineveh. By the late GEORGE SMITH, of the British 
Museum. 

BABYLONIA (The History of). By the 
late GEORGE SMITH. Edited by the Rev. A. H. SAYCE 

EGYPT, from the Earliest Times to 
B.C. 300. By the late S. BIRCH, LL.D. 

PERSIA, from the Earliest Period to the 


Arab Conquest. By the late W. S. W. VAUX, M.A. 


NEW SERIES OF PHOTO-RELIEVO MAPS. 


(PATENTED ) 

ENGLAND AND WALES. Size 56 in. by 
46in. Mounted on Canvas, Roller, and Varnished. Coloured. 13s 
SOUTH LONDON. Size tgin. by 14 in. 

Stretching — London Br.dge to Caterham, aad from Greenwich to 
Hampton Cot 

The imy portance of teaching Geography by beginning in a small centre has 

been strongly insisted upon by experts. This Ma ap will be useful, therefore, 


to all the schools in the district embraced, as to others 


No 2.—PHYSICAL CONFIGURATION, 


Railways, Roads, and Chief Places. 6¢ 


NORTH LONDON. Size 19 in. by 14 in. 


as well 


No. 2. Railways, Roads, and Chief Places. 

NORTH AMERICA. Size 19 in. by 14 in. 
No. 1. Names of Places and Rivers left to be filled in by Scholars. 
Each, 6d. No.2. Ditto, with Rivers and Names of Places, each, o¢ 

SCOTLAND. Size 1g in. by 14in. No. I. 

in by Scholars, 6¢. No. 2. With 


Names of Places and Rivers to be filled 
Rivers and Names of Places, 9¢. No. 3 
with County Divisions in Colours, 15. 


ENGLAND AND WALES, EUROPE, 
and ASIA. 


With Names of Places and 


Same Size and Price. 


NORTH ST. 


Brighton : 135 } 





Printed by RicHarp CLay anp Sons, Limit1Ep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City ot London, and Published by 
MACMILLAN AND Co., at 29 Bedford Strect, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, December 14, 1893. 
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NEWTON & CO., 3 Fleet St., London. 


Scientific Fnstrument Makers. 
(By Special Appointment to the Royal Institution.) 





CROVA’S DISC. 


For use with the Lantern, 
forillustrating motion of sound 
and light waves. 
Complete, 2'7/G- 


NEW CATALOGUE 
of Lanterns, Projection Ap- 
paratus, Scientific and other 

Slides. 
Post Free, @ Stamps. 


NEWTON & CO LONDON _ 


THE NEW 








bal 


The most Luminous Lime Cylinders made. Turned perfectly 


true out of Solid Stone Lime. Packed in half-dozens. Per tin, 2/- 

















R. & J. buiux, 68 CORNHILL, LONDON, B.C. 


STRAINED VISION. 





Many persons suffer from headaches and 
what they mistake for neuralgia, which are 
the result of strained vision, and could be 
at once relieved by the use of proper glasses 


— suited to the case; not ordinary 
, Spectacles 


for old or short sight. For fuller 
information, see “Our Eyes” by Mr. John 
Browning, Ophthalmic Optician, or consult 
the Author personally, at 


63, STRAND, LONDON, W.C. 


“ Our Eyes, and How to Preserve Them.” Post free, 


One Shilling. 


NEGRETTI AND ZAMBRA’S 
CHRISTMAS PRESENTS. 
OPERA, RACE, & FIELD GLASSES 


NO 


‘saquvMdn 


USEFUL AND 
ORNAMENTAL. 
aNV V4NIND a 





BAROMETERS, MICROSCOPES, TELESCOPES, MACIC LANTERNS, &c- 


N. & Z.’s Special ‘ Presents” Price List, being a selection of all such 
Instruments as are suitabie for Christmas ressate, sent free on 
application to all parts of the World. 


NEGRETTI & ZAMBRA, 
ScIENTIFIC INSTRUMENT MAKERS TO THE QUEEN. 
38 HOLBORN VIADUCT. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, SYDENHAM. 
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CHRISTMAS LECTURES 
ROYAL INSTITUTION OF GREAT 
BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


Prof. DEWAR, M.A., LL.D., F.R.S., will on THURSDAY next, 
DECEMBER 28, at three ° "clock, begin a Course of Six Lectures (adapted 
toa Juven le Auditory) on ** Air: Gaseous and Liquid.’’ Subscription (for 
Non-Members) to this Course, One Guinea (Children under Sixteen, Half-a- 
Guinea) ; to all the Courses in the Season, Two Guineas. ‘Tickets may now 
be obtained at the Institution. 


PHYSIOLOGICAL AND TECHNOLOGICAL 
LABORATORY FOR THE FERMENTATIONS. 
COPENHAGEN (30 Frydendalsve)). 


Director: ALFRED JORGE NSEN, 
Author of ** MicroeOrganisms and Fermentation.” 





Courses of Instruction, for Beginners as well as for advanced Students, in 
the Physiology and Technology of Fermentations, with particular regard to 
Prof. HANnsen’s “ System for the An: alysis and Pure Cultivation of Yeast.” 

The Laboratory possesses a numerous collection of Culture-Yeast Species, 
Wild Yeasts, and Zymoganic Bacteria. 

Manuals of Instruction:—Alfred Jiérgensen: 
Fermentation” nae by F. W. Lyon, Eastcheap Buildings, 
New Edition, 1893 

E. Chr. Hansen: *‘ Untersuchungen aus der. Praxis der Garungsindustrie’ 
(Beitrage zur Lebensgeschichte der Mikroorganismen), published by R. 
Oldenbourg, Munich, 2 vols., 1890-92. In French in Comptes rendus du 
Laboratoire de Carlsberg (Hagerup, Copenhagen). 

Further particulars on application to DirecToR. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


AND 
SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Senior-Instructor—C. CAPITO, M.1.E.E., M.1.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institutioa. 


ORGANISING SECRETARY FOR 
TECHNICAL EDUCATION. 


APPLICATIONS are invited for the Office of ORGANISING 
SECRETARY, to act under the direction of the Technical Education 
Committees of the County Council of Cambridgeshire and the Town Council 


**Micro-Organisms and 
London), 


ROAD 


of the Borough of Cambridge 

Salary, £300 per Annum, with an Office in Cambridge, and travelling 
expenses. 

Applications, accompanied by a full statement of the qual. fications of the 
Candidates, to be sent in on or befure JANUARY 8, 1894, to Mr. P. C 


FITZGERALD, Shire Hali, Cambridge, 


SCHOLASTIC. 


WANTED. in JANUARY, for IMPORTANT SCHOOLS, 
TWO SCIENCE MASTERS. 

(1) Chemistry, for which only Oxford or Cambridge First Classmen are 
eligible. Salary, £250. 

(2) Second Science Master for Chemistry (especially 
Mineralogy, Botany, Applied Mechanics, Animal Physiology. 
£175 a Year. Prospects of succeeding to a Boarding House. 

Apply to Messrs. Askin, Gassitas, THrinc, and Co., 36, 
Street, London, W. 


Agricultural), 
Salary, 


Sackville 


UNIVERSITY COLLEGE OF ‘NORTH 
WALES, BANGOR. 

The post of LECTURER in AGRICULTURE ani ORGANISING 
SECRETARY of the AGRICULTURAL DEPARTMENT is now 
vacant. Salary, £350. 

Applications, with testimonials, will be received up to and including 
JANUARY 1, 1894, by the unders gned, who will furnish all information. 

JOHN EDWARD LLOYD, Ssecretary and Registrar. 

November 29, 1893. 
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CITY OF LIVERPOOL. 
FREE PUBLIC MUSEUM. 


COMPRISING DERBY COLLECTION OF NATURAL HISTORY 
AND MAYER COLLECTION OF ANTIQUITIES. 


The Library, Museum, and Arts, &c. Committee of the Council of the 
City of Liverpool are prepared to receive mye eh for the Appointment 
of DIRECTOR of MUSEUMS. The salary will be £400 per annum, 
subject toa contribution of 3 per cent. to the Corporation Superannuation 
Fund, and to a condition that the person appointed will effect an insurance 
on his life to anamount the premium on which shal] be equal to 2 per cent. of 
his salary. ‘The official will be required to devote the whole of his time to 
the service of the Corporation, and not engage in any other occupation what. 
ever. Particulars of duties may be had on application to the Town Clerk. 

Applications, stating age, qualifications, and previous engagements, ac 
companied by copies of testimonials, endorsed “‘ Director of Museums,” and 
addressed to the Chairman of the Library, Museum, and Arts Committee, 
under cover, to the Town CLERK, Municipal Offices, Liverpool, must be 
delivered at the Town Clerk’s Office not later than 12 o’clock at noon on 
MONDAY, JANUARY 1, 1894. 


GEORGE J. ATKINSON, Town Clerk. 
Town Clerk’s Office, Liverpool, December 15, 1893. 





W. WILSON, formerly Foreman a at - Messrs, 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.— 56 Crogsland Road, Chalk Farm, London, N.W. 


~ CONCHOLOGY. 


New and interesting Species of Recent Shells from Borneo, Philippine 
Islands, China, &c., &c 
COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises 
and supplied promptly at moderate prices. 
Rectangular, from 1s. 3d. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 
Price List on Application. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


COLLECTIONS oF MINERALS, ROCKS, 08 FOSSILS, 


Specially prepared to meet Requirements of Students, Lecturers, &c. 


And Illustrating the various Manuals, &c., as used at all Colleges, 
Schools, &c., price 10s. 6d. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. Terms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundred 
of localities. All one price, rs. 6@. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 


JAS. R. GREGORY 


MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 


SAMUEL HENSON, 


LAPIDARY MINERALOGIST, &c. 
ESTABLISHED 1p. 

Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

Beautiful Carved Quomncund Opals, 
Agate, &c., &c. 

Choice Specimens of New Minerals suitable for Collectors and Museums 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus fer 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 

















Labradorite, Rock Crystal, 
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COLLECTIONS OF MINERALS, , ALBERT EDWARD JAMRACH 





ROCKS, OR FOSSILS, (Late CHARLES JAMRACH), 
For the Use of Sredeam, Sqeore Teochem, Presposters, , &c., and to NATURALIST, 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; ]00 do., 21s.; 200 do., 42s. 180 ST. GEORGE STREET EAST. 
New Price List of Minerals, Rocks, and Stratigraphical Series Implements of Savage Warfare, Idols, Sacred Masks. Peruvian Pottery 
of Fossils Post Free. Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free. ‘“ 





CaTaLoGuss GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 
always in Stock. | HROA I AND COUGH 
THOMAS D. RUSSELL, 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 





78 NEWGATE STREET, LONDON, E.C. ing the Voice. For these symptoms use 
‘ ns ; . : 
F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. EPPS’S GLYCERINE JUJUBES. 
NATURAL HISTORY AGENCY, In contact with the glands at the moment they are excited by the act of 
15 8 BROMPTON ROAD, LONDON. ae the Glycerine in these agreeable Confections becomes actively 
Dealer in Rocks, Minerals, Fossils, and other Objects | °°" soi only in Boxes, 7hd., and Tins, 1s. 14d., Labelled, 
of Scientific Interest. | JAMES EPPS & Co., Ltd., Homeopathic Chemists, Lonpon. 


Recent additions to stock include a small selection of Gem-stones, cut and ¢ 
Saye centage ty he ae H oO LLOWAY’S OINTMENT 
Coon sed Uses len ded Wiceataked” cxaittus amps on tant 
Wow Kenly THE GLACIALISTS* MAGAZINE, No. 4, Price 64. hay sa ai 
Also RESEARCHES ON THE UPPER CRETACEOUS ZONES, by Gout, Rheumatism, Lumbago, Sciatica, 


W. F. Hume, D.Sc., price 2s 6d. $ 7 
————— — - Cuts, Bruises, Sprains, &c. 
LIVING SPECIMENS FOR INVALUABLE FOR ALL SKIN DISEASES. 
THE MICROSCOPE. Holloway’s Ointment and Pills may be obtained of 


Volvox globator, Stentor coeruleus, Spongilla fluviatilis, Philodina all Medicine Vendors. 
om, Se rubens, Stephanoceros Eichhornii, Lophopus crystal- a = perenne _— 
inus and other Pond Life. Specimen Tube, with Drawing and Descrip- " ° 

tion, Price 1s., Post Free. Amoeba, Hydra, Vaucheria, living Crayfish, | WO77CE.—Advertisements and business letters for 


and other types for the Student in Biology. NATURE should be addressed to the Publishers ; 
T. E. BOLTON, Editorial communications to the Editor. The 
FARLEY ROAD, MALVERN LINK. eee ee eee 
5 
BEST DRAPER’S INK (DICHROIC) susscRIPTIONS TO “NATURE.” 
4s. da. 
BLACK When this Ink is used writing Yearly. . 2-2 eee eee eee 1 8 0 
becomes a pleasure. Half-yearly. . . 2. cc ccseves 0114 6 
INK 0 ee ee ere = 
May be had from all Stationers. To ALL PLACES ABROAD:— 
KN s+ 4 6 6 646 wee oO 110 6 
OWN In Jars, 6d. is., & 2s. each. Half-yearly wee 6 8 6 6 6 4 oe & o 15 6 
Can beobtnined in London, through Messrs. Barciay & Sons, Farringdon | Quarterly... -- +e cree @ OS 6 
Meets W: Rowstreet; and to be had ofall Stationers,” N°WE™® | Momey Orders payable to MACMILLAN & CO. 
BEWLEY & DRAPER (Limited), Dublin. OFFICE : 29 BEDFORD STREETr, STRAND, W.C. 





SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. SIR GEORGE B. AIRY 

THOMAS HENRY HUXLEY. J. LOUIS R. AGASSIZ. 

CHARLES DARWIN. JEAN BAPTISTE ANDRE DUMAS. 
JOHN TYNDALL. SIR RICHARD OWEN. 

SIR GEORGE GABRIEL STOKES. JAMES CLERK MAXWELL. 

SIR CHARLES LYELL. JAMES PRESCOTT JOULE. 

SIR CHARLES WHEATSTONE., WILLIAM SPOTTISWOODE. 

SIR WYVILLE THOMSON. ARTHUR CAYLEY. 

ROBERT WILHELM BUNSEN. SIR C. W. SIEMENS. 

BARON ADOLF ERIK NORDENSKJOLD. JOHN COUCH ADAMS. 

LORD KELVIN. JAMES JOSEPH SYLVESTER. 
HERMANN L. F. HELMHOLTZ. DMITRI [VANOWITSH MENDELEEFF., 
SIR JOSEPH DALTON HOOKER. LOUIS PASTEUR. 





WILLIAM HARVEY. 


SIR ARCHIBALD GEIKIE. 
N.B.—The Portrait of Sir A. Geikie is the First of a New Series. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or thecSet of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 68.3 «-» 


Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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R. FRIEDLANDER UND SOHN, 
Berlin, N.W., Carlstrasse 11. 


Just Published. 


IV. and 186 Pages, Royal Octavo, with 4 Maps, x Coloured, and 
33 Photograph Plates. Price gs.; Cloth, ros. 


Dr. A. MARCUSE. 
THE HAWAIIAN ISLANDS. 


(Written in German.) 


ConTEmtTs :—Geographical Description of the Islands—Volcanoes— 


Climate—Trigonometrical Survey—Scientific Expeditions to the Sandwich | 
Isiands—The Inhabitants, their Customs and Language—Flora and Fauna— | 


The Museum of Hawaiian Ethn: logy in Honolulu—History of Hawaii— 
Complete List of Literature on Hawaii. 

The only modern book treating with both History and Nature of these 
beautiful islands, which, by their 40 Volcanoes, have attracted Darwtn’s, and 
by their coral reefs, Dana’ sattention. See also Mark TWAIN ’s enthusiastic 
description ‘n » his Sketches.” 


FOR SALE. 
The LAST EDITION of the 


ENCYCLOPA:DIA BRITANNICA. 


Complete with Index, Bound in Cioth, top Edges 
Gilt, equal to New. 


25 Volumes, £24 Ios. 


MACMILLAN & BOWES, Cambridge. 
Now Ready, Cloth, 8vo, 250 pp., Price ras. net, Postage 6d. 
AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACE &A. 
By F. W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY by JULIAN DEBY, F.R.M.S. 


Contents.—Preliminary Remarks—The Structure of Diatoms— Movement 
of Diatoms—Classification of the Diatomacez, with a Conspectus of the 
Families and Genera—Modes of Reproduction—Collecting Diatoms— 
Mounting Diatoms—Microscopical Examination—How to Photograph 
Diatoms.—B1sLioGRAPHY. 


London: ILIFFE & SON, 3 St. Bride Street, E.C. 


Now Ready, Profusely Illustrated, Price 7s. 6a. 


UNIVERSITY MANUAL OF 


PHYSICS. 


By WM. PEDDIE, D.Se., F.R.S.E. 
** This work, supplying a need very generally felt, will be 
most warmly welcomed.’ —Nature. 
London: Bailliére, Tindall & Cox, King William Street, Strand. 








T Ee =: MOoOo-nNiIsST. 
A Quarterly Magazine. 


Single Numbers, 2s. 6d. ; Yearly, 9s. 6d. 
Vol. IV. No. 2. CONTENTS. JANUARY, 18, 
THE UNIVERSALITY OF TRUTH. The Right Rev. SHaxu Sovegy, 


THE FUNDAMENTAL TEACHINGS OF BUDDHISM. The 
Reverend ZirsuzEN ASHITSU. 


| ON THE CONNECTION BETWEEN INDIAN AND GREEK 


PHILOSOPHY. Prof. Ricuarp Garse. 

A MONISTIC THEORY OF MIND. Lester F. Warp. 

THE UNITY OF THOUGHT AND THING, Dr. Rosert Lewiys, 

SUBJECIIVE-OBJECTIVE RELATION; A_ Fourfold Aspect; 

ualism, Transcendentalism. Monism, Hylo-Idealism. G. M. McCer. 

a 5 AND HENISM,;; with special reference to the views of Lester 

Ward, Dr. Robert Lewins, and G. McCrie. Epiror. 

KANT: S DOCTRINE OF THE SCHEMATA. H. H. Wicitams. 

ARE’ THE DIMENSIONS OF THE PHYSICAL WORLD ABSo. 
LUTE? Prof. J. Detsaur. 

THE PROBLEM OF WOMAN: from a Bio-Sociological Point of View, 
GuItLauME FERRERO. 

RELATION LOVE. In reply to F. C. Russell. M.GrorGe Moursr, 

LITERARY C :+RRESPONDENCE. CRITICISMS. _DISCUS- 

SIONS. BOOK-REVIEWS. PERIODICALS. 
Contents for October, 1893. Vol. 1V., No. J. 

THE PRESENT STATE OF MATHEMATICS. Prof. Fertx Kiem, 

CORRELATION OF MENTAL & PHYSICAL POWERS. J. Venn. 

DR. WEISMANN ON HEREDITY AND PROGRESS. Prof. C. 
Lioyp Morcan. 

AGNOSTICISM. A Posthumous Essay. Witrttam MacCatt. 

AUTOMATISM AND SPONTANEITY. Dr. Epmunp Montcomeny, 

THE NERVOUS CENTRE OF FLIGHT IN COLEOPTERA, Dr 
ALFRED Binet. 

HEREDITY VERSUS EVOLUTION. Tueopore Gitman 

SEBASTIEN CASTELLION AND RELIGIOUS TOLERATION. 
THEODORE STANTON 

THE GERMAN UNIVERSITIES AT THE WORLD'S FAIR. Eprror. 

LITERARY CORRESPONDENCE.—France. Lucien ARREAT. 

CRITICISMS.—Observations on some Points in James’s Psychology. Dr. 
W. L. Worcester. 

BOOK-REVIEWS. PERIODICALS. 
THE OPEN COURT. A Weekly Journal devoted to the Religion of 
Science. Yearly, 8s. 6d. 

- Nothing better could be said of this publication than that which can be 
truly said: that as it grows older it becomes more and more attractive. 
Apart from the Editor’s philosophical writings, warmly esteemed wherever 
The Open Court and The Monist are read, and by those who do not always 
agree with their accomplished Editor, the articles by contributors are fly 
up to a high standard of excelience.”"—Newcastle Weekly Chronicle. 

NEW PUBLICATIONS. 

THE SCIENCE OF MECHANICS. By Prof. Ernst Macs. 
A Critic cal and Historical Exposition of its Principles. One Volume, 
538 pages, with 250 Cutsand Illustrations, complete index, and Marginal 
Analyses, Half-Morocco, Gilt Top, 10s. 6d. 

PRIMER OF PHILOSOPHY. By Dr. Paut Carus. 240 pages, 
4s. 6d. A clear and Systematic Treatment of the fundamental notions 
and principles of philosophy 

THE RELIGION OF SCIENCE. By Dr. Paut Carus. Paper 
Edition. 1s. 6d. 

TH a INTRODUCTORY LECTURES on the SCIENCE 

f THOUGHT. By F. Max Micter. Paper Edition, rs. 6d. 

THREE LECTURES ON THE SCIENCE OF LAN- 

GUAGE. By F. Max Mitier. Paper Edition, rs. 6d. 
Also Publishers for AMERICA of 

AN EXAMINATION OF WEISMANNISM. By Gzorc# 
Joun Romanes, M.A., LL.D., F.R.S. 236 pp. Cloth, Gilt Top, $1.00 

A thorough analysis and criticism of Weismaan’s theories of heredity and 
evolution, which are brought into comparison with those advanced by 
Darwin and Galton. 

DARWIN AND AFPTER DARWIN. An Exposition of the 
Darwinian Theory and a Discussion of Post-Darwinian Questions. By 
the same Author. Part I. The Darwinian Theory. 460 Pages 
125 Illustrations, Cloth, $2.00. 

THE OPEN COURT PUBLISHING CO., CHICAGO, U.S.A. 
London Agents : Messrs. WATT & CO.. 17, Johnson's Court, Fleet St., E-C 

(Specimen Copies and Catalogue free on application.) 





NOW READY. 


ANWENDUNG DER QUATERNIONEN AUF DIE GEOMETRIE 


Von P. MOLENBROEK. 


Price Seven Shillings. 
BY THE SAME AUTHOR 


THEORIE DER QUATERNIONEN. 


Price Seven Shillings. 


Published by E. T. BRILL, LEYDEN, HOLLAND. 





Now Ready. Demy 8vo, Price Ios. 6d. net. 


ANNALS OF BRITISH GEOLOGY, 1892. 


The Set of Three Vols,, 1890-1-2, may be had at One Guinea net. 


DULAU & CO, 


37 Soho Square, W. 








893 


———__. 


Tr. 


 Y, 1894. 


u Soven. 
M. 
GREEK 


r Lewis, 


1 Aspect: 
. Mceae 


's of Lester 


LIAMS. 
-D ABSO- 


nt of View. 


Moursr, 
DISCUS- 


, 


LIx Kein. 


INTGOMERY, 
ERA, Dr. 


‘. 
=RATION. 


R. Eptror. 
(REAT. 
rology. Dr. 


> Religion of 


vhich can be 
re attractive. 
xed wherever 
lo not always 
ors are fully 
onicle. 


¢NST MACH. 
One Volume, 
and Marginal 


240 pages, 
vental notions 


anus. Paper 
SCIENCE 


in, IS. 


or 
d. 


By Georce 
ilt Top, $1.00. 
heredity and 
advanced by 


osition of the 
yuestions. BY 
460 Pages, 


GO, U.S.A. 
Fleet St., E.C 
ation.) 

aS 


TRIE 





DECEMBER 21, 1893] 


NATURE Ixi 





DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, DeEceEMBER 21. 


PHGNIX FIRE OFFICE, 


| 19 LOMBARD ST., E.C., and 57 CHARING CROSS, 5.W. 


Linnean Socrery, at 8.—Enumeration of all Orchidea hitherto recorded | 


from Borneo: H. N. Ridley.—Hepaticz collected by W. R. Elliott in 
the Islands of St. Vincent and Dominica: R. Spruce. 
CHEMICAL Society, at 8.—The Oxidation Products of Corydaline : 
Dobbie, and A. Lauder. 
FRIDAY, DECEMBER 22. 
AMATEUR SctentiFic Society (at the Memorial Hall, Committee Room 


Prof. 


No. 7, Farringdon Street), at 7.—Conversazione and Exhibition of Objects | 


of Interest.——At 8.—The Origin, Structure, and Decomposition of 
Oolite (with Lantern Illustrations): G. F. Harris. 
THURSDAY, DecemBeR 28. 


Rovat INSTITUTION, at 3.—Air, Gaseous and Liquid: Prof. Dewar, 
F.R.S 


SATURDAY, DECEMBER 30. 
Roya. InstiTuTIon, at 3.—Air, Gaseous and Liquid: Prof. Dewar, 
F.R.S. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 


_“ Instrument Company, Cambridge.” 


WIMSHURST 
MACHINES. 


With Glass Plates, allsizes, double and multiple, 


ee galvanic and medical 
S, pocket, lecture-table 
School Apperatus of every de- 


Glass Cases. 
Tel +, 





and laboratory. 
scription. 
LarcE CaTALocugz, Fifth Edition, Royal 8vo, 
144 pp- 700 Illustrations, Post free, 7d. 


KING MENDHAM & Co., 


Western Electrical Works, Bristol. 


talteh | Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, Acenr.) EsTABLisHED 1876, 





Descriptive | 


ESTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

Joint SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
_ LOSSES PAID OVER £19, 000, ooo. 


STANLEY [om 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most M. derate Prices. 
lilustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address: —GREAT TURNSTILE, HOLBORN LONDON. w.c. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PAIENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LAnT CarPENTER, Esy., Prof. Forses, &c. Minia- 
ture Iriple Lantern constructed for B. J. Matpen, Esq., thisseason. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 





| the Royal Polytechnic Institution, Dr. H. GRATTAN Guinness, Madame 


also with Ebonite Cylinders with and without | 


| 


| 


Avg.ina Patti, &c. Patent Pamphengos Science Lanterns. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 180 choice Engravings, 6¢ ; Postage, 3¢. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2¢. Pamph- 
lets Free. —W. HUGHES, Speciauist, Brewster tiouse, 82 Mortimer 
Road Kingsland, N 


To SCIENTISTS and LANTERNISTS, &e. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
trations, with Priceless wrinkles in all Branches of ('ptical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dis-olving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Ev larging, Register- 
ing, &c, &c. Prof. MALDEN says:-‘*A thoroughly practical Work, 
and should be studied by the experienced operato: and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, s@. Worth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUG H&S, Brewste 
House, | Mortimer Road, Kingsland, North London. 








LANTERN STEREOSCOPE. 


CAN BE ADAPTED TO ANY LANTERN, 
For projecting on Screen Pictures that appear ba Stereoscopic Relief. 
SOLE LONDON AGENTS 


HARVEY 


8y Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C 


WIMSHURST 


School Form with 


” ” 





Catalogue Post Free; 


12 in, Plates £1150 
16 in 2100 
Harvey and Peak’'s Form, best make, 15 in. Plates 4100 
” i7im » « 5100 
20in. ,, 6100 

Ditto, strongly built or Laboratory purposes 
with - 8100 


24 in. Plat 
SPECIALLY RECOMMENDED. 


ART PHOTOGRAPHS. 


Varieties sent by Post for Selection to all parts of the World 


Paris Salon Pictures, Statuary, Views, Eastern Types. Artists’ Life Studies 
Animals, Clouds, Waves, Costumes, Heads, Children, Figures, &c. 


THE CELEBRATED SERIES OF STUDIES BY COUNT W. VON GLOEDEN. 


Collections from ae Galleries, the Louvre, Luxembourg, Dresden, the 


atican, Florence, and other Galleries. 


ERDMANN & SCHANZ, Photographic Publishers, 4 Sallkot Road, Clapham Junction, 


London. 
(ESTABLISHED 1876). 
it contains 33 Series, including the Newest Publications, any of which 


are sent by Post for Selection. 


(ANDERTON’S PATENT 


D PEAK, 


INFLUENCE MACHINES. 
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MESSRS. MACMILLAN & CO.’S TEXT-BOOKS FOR ADVANCED STUDENTS. 


POPULAR ASTRONOMY. By Simon Newcomb, LL.D., Pro- 


fessor U.S. Naval Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo, 185. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M.A. Second Edition. Medium 8vo, 21s. 


THE THEORY OF LIGHT. By Thom > s Preston, M.A. With 


Illustrations, 8vo, 15s. net. 


APPLIED MECHANICS. By James H Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Secon Ediiion, Revised. Medium 8vo, "18s. 


OUTLINES OF GENERAL CHEMIST 3Y. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- 


MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLE’ MER, F.R.S. 8vo. 
Vols. I. and II. INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. 21s, 
Vol. II. Two Parts. 18s. each. 
Vol. IIIL.—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives, 
Parts I., II., 1V., and VI., 21s. each. Parts III. and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M 


M. PATTISON MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 12s. 6d. 


HISTORY of CHEMISTRY from the EARLIEST TIMES 


TO THE PRESENT DAY. By ERNST VON MEYER, Ph.D. Translated by GEorGE McGowan, Ph.D. 
8vo, 145. net. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY 


OF THE ANIMAL BODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR 
GAMGEE, M.D., F.R.S. With Illustrations. Vol. I. Medium 8vo, 18s. [Vol. LZ. shortly. 


TEXT-BOOK OF GEOLOGY. By Sir Archibald Geikie, F’.R.5. 


Third Edition. Medium 8vo, 28s. 


A POPULAR TREATISE ON THE WINDS. Comprising the 


Ge _ :ral Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
FEXREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE fi 


HERITANCE OF ACQUIRED CHARACTERS ACCOKDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 
ARNOLD LANG. With Preface by Prof. Dr. ERNST HAECKEL. Translated by H. M. BERNARD, M.A..Cantab., 
and M. BERNARD. PartI. 8vo, 17s, net. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VERTEBRATES. By Prof. R, WIEDERSHEIM. Adapted by W. NEWTON PaRKER. 8vo, 12s. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D. 


F.R.S., Professor of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge. With 
Illustrations. Sixth Edition, Part I. comprising Book 1.—Blood—The Tissues of Movement—The Vascular Mechanism. 
8vo, cloth. 10s, 6d. 


TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 
GENESIS. By Prof. E. ZIEGLER. Translated by DONALD MACALISTER, M.A., M.D. Illustrated. 8vo. 


Part I—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. 
Part IIL—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—VIII. Second Edition, 125. 6¢. Sections IX.— 
XII. 125. 6d. 


A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. 


By D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Poole of Pathological Anatomy, Aberdeen. Copiously 
Illustrated. Vol. I. Med. 8vo0, 255. [ Vol. Il. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


M. BALFOUR, M.A., F.R.S. Intwo Vols. Second Edition. Medium 8vo, Vol. I. 18s. Vol. Il. 2ts. 





MACMILLAN AND CO., LONDON. 
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MESSRS., MACMILLAN & CO.’S 


4 


NEW BOOKS. 


LETTERS OF ASA GRAY. Editelg pyJANE LORING | QUALITATIVE ANALYSIS TABLES AND THE 


GRAY. 2 Vols. Extra Crown Svo, j¢, net. 


THE COLLECTED WORKS OF TyoMAS HENRY 
HUXLEY, F.R.S. I+ Monthly Vojjy;1es. Globe 8vo, 
gs. each Volume. (Zhe Eversley Serv,, 


Vol. I. METHOD AND RESULT 5s 

Vol. Il. DARWINIANA. 

Vol. III. SCIENCE AND EDUCA?,)'N. 

Vol. IV. SCIENCE AND HEBREW ‘WRADITION, 


AN ELEMENTARY TREATISE ON THE GEO- 
METRY OF CONICS. By ASUTOSH MUKHO- 
PADHYAY, M.A., Fellow of the University of Calcutta. 
Crown 8vo, 45. 6d. 

NATURE.—** The book appeals successfully to a larger 
public than the students of the Indian Colleges.” 


ELEMENTARY TRIGONOMETRY. By H. S. Hatt, 
M.A., formerly Scholar of Christ’s College, Cambridge ; 
Master of the Military side, Clifton College ; and S. R, 
Knicut, B.A., M.B., Ch.B., formerly Scholar of Trinity 
College, Cambridge ; late Assistant Master at Marlborough 
College. Globe 8vo, 4s. 6d. } 


AN ELEMENTARY TREATISE ON THEO 
RETICAL MECHANICS, By ALEXANDER ZIWET, 
Assistant Professor of Mathematics in the University 
of Michigan. Part I., Kinematics. 8vo, 8s. 62. net. 
Part II., Introduction to Dynamics, Statics. 8vo, 
8s. 6d. net. 


" & MECHANICS OF HOISTING MACHINERY. 


Including Accumulators, Excavators, and Pile Drivers. A 


| NATURAL VALUE. 


Text-Book for Technical Schools, and a Guide for Practical | 


Engineers. 
HERMANN. Authorised Translation from the Second 
German Edition. By Kart P. Dautstrom, M.E., 
Instructor of Mechanical Engineering at the Leehigh 
University. With 177 Illustrations. Medium 8vo, 12s. 6d. 
net. 


ELEMENTARY LESSONS IN STEAM MACHI- 
NERY AND THE MARINE STEAM ENGINE. 
With a short Description of the Construction of a Battle- 
ship. Compiled for the Use of Junior Students of Marine 
Engineering. By Staff-Engineer J. LANGMAID, R.N., 
and Engineer H. GAISFORD, R.N. New Edition. 
Revised and Enlarged. 8vo, 6s. net. 


A TEXT BOOK ON ELECTRO-MAGNETISM AND | 
THE CONSTRUCTION OF DYNAMOS. By Ducatp | 
C. Jackson, B.S., C.E., Professur of Electrical Engineer- 
ing, University of Wisconsin. 8vo, 9s. net 


By Dr. JULIUS WEISBACH and Prof. Gustav | 


EACTIONS OF CERTAIN ORGANIC SUB- 
STANCES. By E. A. LETTS, D.Sc., Ph.D., 
F.R.S.E., F.C.S., &c., Professor of Chemistry in 


Queen’s College, Belfast. 4to, 7s. net. 


BRITISH MEDICAL FOURNAL.—* The work before 
us is certainly one of the best of its kind, and is free from 


| objection if intelligently used by both teacher and student. 


The tables for the reactions of the alkaloids and of normal and 


| morbid urine, as well as those for the examination of blood, 


urinary calculi, &c., will be found extremely useful to medical 
men. A special feature in the book is a very carefully prepared 
table of the solubilities of the salts of the various metals in the 
principal solvents.” 


A THEORY OF DEVELOPMENT AND HEREDITY. 
By Henry B. Orr, Professor at the Tulane University of 
Louisiana. Crown 8vo, 6s, net. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHE- 
MISTRY OF THE ANIMAL wODY. Including an 
Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S., Emeritus 
Professor of Physiology in the Owens. College, Victoria 
University, Manchester; lately Fullerian Professor of 
Physiology in the Royal Institution of Great Britain, &c. 
With two Chromo-Lithographic Charts by SPILLcw and 
WILKINSON. Vol. II., The Physiological Chemistry of 
Digestion. 8vo, 18s. 


THE ROMANCE OF THE INSECT WORLD. By 
BADENOCH. With lilustrations by MARGARET 
r. D. ‘BADENOCH and others. Crown 8vo, 6s. 


THE DISTRIBUTION OF WEALTH. By (OHNR. 
COMMONS, Professor of Economics and Soc i Science, 
Indiana University. Crown 8vo, 7s. net. 


By FRIEDRICH VON WIESER, 
Professor in the German University of Prague. Edited 
with a Preface and Analysis by WILLIAM SMART, M.A., 
LL.D., Lecturer on Political Economy in the University of 
Glasgow. The Translation by CHRISTIAN A, MALLOCH. 
8vo, 10s. net. 


| ELEMENTS OF HANDICRAFT AND DESIGN. By 


W. A. S. BENSON, M.A. Oxon. With LIilustrations. 


Extra Crown 8vo, 5s. net. 


SCHOOL BOARD CHRONICLE.—“‘It is a solid, prac- 


| tical work—practical always with anu intellectual as well as a 
| merely educational side to it.” 


GLASGOW HERALD.—“‘Mr. Benson has the useful 


| habit of showing not only that a piece of work should be done 
| in a certain way, but of explaining why it should be so done. 


Like Hudibras ‘ For every why he has a wherefore’; and the 
| lucid explanations of the ‘wherefore’ are perhaps the most 
| distinctive features of the book.” 


DRAWING AND DESIGN: A CLASS TEXT-BOOK 
FORK BEGINNERS. By E. Headmaster 
of the Birmingham Municipal School of A pe With Illustra- 
tions. Oblong Crown 8vo, 2s. 6d. 
SCOTSMAN.—‘‘ It is an admirable manual of its kind, and 
oug it to be widely put in use in elementary schools of art.” 


MACMILLAN & CO., LONDON. 
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JUST ISSUED. NEW EDITION OF WATSON & SONS’ 
NEW MICROSCOPIC OBJECTS. CATALOGUE of MICROSCOPES & APPARATUS. 








s. d. It contains full particulars of 
Winter Bud of Plane Tree—double stained; very effective ... oo. 2 0 The VAN HEURCK M CROSCOPE (the instrument far excellence for 
Palate of Paludina vivipara—very pretty sin 1 6 hoto-micr graphy s Vi all research of the most delicate nature, 
Very fine new Longitudinal Sections of Teeth of Dolphin, Cat, Sun The EDINBURGH sg JDENT’S MICROSCOPE, mounted on both 
fish, Lion, Shark, Pig, Crocodile, Pikefish, Sheep, Hare—each 1 6 wind gl acrg ae of Se feet, and the newly-introduced RACK. 


Group of about 150 Diatoms from Corsica—new and very choice .. € 6 NEW LABORATORY ISSECTING MICROSCOPE. 
Type Slide of 49 different Diatomacez from Santa Monica ... NEW APLANATIC MAGNIFIERS (in three powers), giving large 


oO 
an 


V fect S hrougl E f D Fly (Libel: la and flat field, and ‘ood working distance. 
ae ree rough entire Eye of Dragon Fly (Ziielulla | ACHROMATIC CO? DENSERS, ABBE MODEL CAMERA LUCIDA, 
Se , NOSEPIECES, ; OMPRESSOR, &c. Made in ALUMINIUM. 
Do. do. Gest Spider oo eco 20 
Olivine Magma Basalt from Norham, N.B., for Poledieeese... oo 3 6 Also, 1. 4 W EDITION of WATSON & SONS 
Set of 24 specially selected Specimens for use with the Micro-polari- CATALOGUE OF MICROSCOPIC OBJECTS, 
scope (see p. 23 of new edition ‘‘ Object Catalogue”)... « 27 6 Containing many new Specimens, and new Sets of Slides illustrative of 
Set of 24 Botanical Slides (Elementary Tissues) for Students oe every department of research. 
p. 29 of new edition “‘ Object Catalogue ’’) .. eee oe o- 24 0 Either of the above Catalogues sent post free on application. 


WATSON & SONS have the honour to announce that they have received $ AWARDS at the World’s Fair, Chicago, being the highest obtained 
by any Optician, and making in all 36 GOLD and other MEDALS awarded to them ar the principal International Exhibitions of the World. 


W. WATSON & SONS, OPTICIANS TO HER MAFESTY’'S GOVERNMENT. 
313 High Holborn, London, W.C.; and 78 Swanston Street, Melbourne, Australia 
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PERKEN, SON AND RAYMENT, MANUFACTURERS 


CATALOGUE IS SENT POST FREE. 
**OPTIMUS’’ 
PHOTOGRAPHIC 
OUTFITS. 


“OPTIMUS” MAGIC LANTERNS. 


Each Lantern is efficient for Exhibi- 
tions. The Lens gives crisp definition, 
being a superior Achromatic Photographic 
Combination, with Rack and Pinion Com- 
pound Condenser of 4in. diameter. Each 
has 3-wick Refulgent Lamp, and is com- 





plete in Box. Russian Perforated. Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Student's Lantern (to take Demonstrating Tank) with Brass £ soa. Slides, ‘* Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
Sliding Tube ... of ee 2 0 | and best Waterproof Case. 
Russian Lron Body, Brass Sliding Tubes see 5 10 0 Giving Pictures of the following sizes in inches. 
en onnee wae Panelled Door, Brass Stages & Sliding ane 4h X 33) 6 X 421 8$ X 6h] 10 x 8] 12 x ro] x5 Xx 12 
Lantern PHOTOGRAPHS, Plain 1/- . Coloured 1/6 each. £10 £12 £15 £20 £25 

















PERKEN, SON & RAYMENT, “cm: LONDON. 


FRY’S COCOA 


60 Prize Medals Awarded to the Firm. 
BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 





Printed by RicHarp CLay anp Sons, LimitEp, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City ot London, ana Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C.,-and 66 Fifth Avenue, New VYork.—Tuurspay, December 21, 189:. 
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A WEEKLY 


ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


~ No. 1261, VoL. 49.] 


Registered as a Newspaper at the General Post Office.] 











NEWTON'S NEW PATENT ELECTRIC LANTERN. 
NEWTON & CO., (> 


3 FLEET ST., 
LONDON. 4 











* 
Makers to 
The Royal Znstitution 


&e., 


New 
Lantern and 
Slide 
Catalogue, 
Now Reapy, 
Post Free, 6d. 


of Great Britain, 
&c 


Lantern 
and ArcLamp, 
Complete 
as Fig., £25. 





NEWTON & C= LONDON 


GRIFFIN'S 


PHOTOGRAPHIC SPECIALITIES. 


THE DRY 
9 PLATES 


COLLODIO- 
CHLORIDE 


PRINTING-QUT PAPER. 


a HE “CLIMAX” PLATES produce results possessing all 
‘Re Brilliancy and Tone of the OLO WET PLATE. 
THE ‘“CLIMAX’”’? COLLODIO-CHLORIDE PAPER 


® €asy to work, and the most Beautiful Prints are readily obtained. 
Samples of either of the above post free for ts. 


JOHN J. GRIFFIN & SONS, L-. 
22 GARRICK STREET, COVENT GARDEN, 
LONDON, W.C. 


THURSDAY, DECEMBER 28, 1893. _ 


PRICE SIXPENCE 
[All Rights are Reserved, 


‘NALDER BROS. & CO. 
16 Red Lion Street, Clerkenwell, E.C. 


GALYANOMETER MIRRORS, 


PLANE AND CONCAVE. 
ALSO LENSES & OBJECT-GLASSES, 


AND 


HIGH-CLASS OPTICAL WORK. 


These are all made under the personal supervision of Mr 
ANDERSON, late of H. ANDERSON & Sons. 


NALDER BROS. & CO. 


CATALOGUES ON APPLICATION, 
TELEGRAPHIC ADDRESS: 
SECOHM, LONDON. 


_ , “ om 
NEGRETTI AND ZAMBRA’S 
NEW YEAR'S GIFTS. 
OPERA, RACE, & FIELD GLASSES 


AND 


USEFUL 
ORNAMENTAL. 





squvMdn 
GNV V4NIND ANO 


BAROMETERS, MICROSCOPES, TELESCOPES, MACIC LANTERNS, &c- 


N. & Z.’s Special “‘ Presents ” Price List, being a selection of all such 
Instruments as are suitable for Presents, sent free on application 
to all parts of the World. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN. 
38 HOLBORN VIADUCT. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, SYDENHAM, 
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NOTICE. 





With NATURE of January 185 
issued a LITERARY 


will be 
SUPPLEMENT, the outside 
pages of which will be devoted 
to PUBLISHERS’ ADVERTISE- 
MENTS. Such Advertisements 


should be sent to the Office of 


NATURE not later than 
Monday, January 165. 


‘UNIVERSITY COLLEGE, BRISTOL. 


The SECOND TERM will begin on JANUARY 18. The College 
supplies for Persons of either Sex, above the ordinary School Age, 
the means of continuing their Studies in SCIENCE, ‘LANGUAGES. 
HISTORY, LITERATURE, and THEORY of MUSIC. The CHEMI- 
CAL, PHYSICAL, ELECTRICAL, ENGINEERING, GEOLOGICAL, 
and BIOLOGICAL LABORATORIES are open Daily. The Engineering 
Department includes Civil, Mechanical, Electrical, and Mining Engineer- 
ing, Surveying and Architectural Work ; and special arrangements for 
practical work have been made with various Engineers in and near Bristol. 
Several SCHOLARSHIPS are tenable at the College. 


ENGINEERING EDUCATION. 
Professor—J. RYAN, M.A., LL.M. (Camb.), D.Sc. (Lond.). 
University Co.t.tece, Bristot.—Courses of Civil, Mechanical, Elec- 
trical, and Mining Engineering. Mineralogy, and Applied Geology for 
Civil and Mining Engineers. Facilities are offered in the way of College 
Scholarships, Engineering Works Scholarships, and special arrangements 
for entrance into professional life. 
CALENDAR, containing full information, price rs. (by post, 1s. 3¢.). 
Applications for Vacancies should be made as early as possible to the 








Secretary, from whom Prospectus and particulars of residence in Clifton | 


may be obtained. 
JAMES RAFTER, Secretary. 


THE ELECTRICAL 

AND 

GENERAL ENGINEERING COLLEGE, 
AND 

SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 
Principat—G. W. pe TUNZELMANN, B.Sc., M.I1.E.E. 
Senior-Instructor—C. CAPITO, M.I.E.E., M.1I.M.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 

with Machine Tools, Pattern Shop, &c. 


The College provides a Training for Electrical, Mechanical, Civil, and 
Mining mage for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 





BACTERIOLOGICAL DEPARTMENT. 
KING’S COLLEGE, LONDON. 


Director of the Laboratory: Prof. CROOKSHANK, M.B. 
Demonstrator: Dr. HEWLETT. 


The Laboratory is open da rahe from 1oa.m. to 5 p.m. forINSTRUCTION 
and ORIGINAL RESEARC 

Fee for one month, £5 5s. 

Evening Class, Monday, 7 p.m. to 9 p.m., 

Evening Class on Fermentation, Wednesdays, 7 

For Syllabus apply to the SecrETarRY.. 


ORGANISING SECRETARY FOR > 
TECHNICAL EDUCATION. 


APPLICATIONS are invited for the Office of ORGANiSING 
SECRETARY, to act under the direction of the Technical Education 
Committees of the County Council of Cambridgeshire und the Town Council 
of the Borough of Cambridge. 

Salary, £300 per Annum, with an Office in Cambridge, and travelling 
expenses. 

Applications, accompanied by a full statement of the qualifications of the 
Candidates, to be sent in on or befcre JANUARY 8, 1894, to Mr. P. C 
FiTZGERALD, Shire Hall, Cambridge, 


£2 28. 
p-m. to 9 p.m., £2 2s. 





EVENING LECTURES TO WORKING MEN, 


ROYAL COLLEGE OF SCIENCE, 
LONDON. 


The Second Course, consisting of Six Lectures on “‘ Plant ay 
Considered in Relation to the Environment,” by J. B. FARMER, 
M.A, F.L.S., will be delivered at the Museum of Practical Geok 
_ n Street, S.W., commencing at 8 o’clockon MONDAY EVEN Sia 
JANUARY 8, 1894. 

Tickets may be obtained by Working Men only on application at the 
Museum on Monday Evening, January 1, from 6 to 10 o’cl lock. 

Fee for the Course, 6¢. Each applicant is requested to bring his name, 
address, and occupation written on a slip of paper, for which ‘the Ticker 
will be exchanged. 


/ BRITISH ASSOCIATION 
FOR THE 


ADVANCEMENT OF SCIENCE, 


The INDEX to the REPORTS from 1861 to 1890 is Now Ready, 
Price rss. nett. It may be obtained from Mr. MURRAY, Albemarle Street; 
or at the Office, Burlington House, W. 


PEOPLE'S PALACE, 


MILE END ROAD. 


The GOVERNORS are prepared to receive Applications for the Appoint- 
ment of TEACHER of CHEMISTRY in the Evening Classes and Day 
Technical School. Commencing Salary, £250, rising to £300. 

j fae —_ to be addressed to the CLERK te the Sovesus not later than 
A 


Ww. WILSON, formerly Foreman at Messrs. 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental W ie carried 
out for ‘Professors. = 56 Crogsland Road, Chalk Farm, London, N.W, N.W, 

















To SCIENTISTS and LANTERNISTS, &c. &e. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
trations, with Priceless wrinkles in ‘all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and howto 
use Oil, Limelight, Disrolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Shde Making and Painting, Enlarging, Register- 
ing, &c, &c. Prof. MALDEN says:—‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage, s@. Worth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewste 
__House, Mi: rtimer ver Road, Kingsland, North London. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate theleading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 425. 
New Price List of Minerals, Rocks, — Stratigraphical Serits 
of Fossils Post F: 
ROCK SECTION Sfor the MICROSCOPE‘ rom 15.6d. each, Post Free. 
CaTAaLoGuEs GRAT 
CABINETS, GLASS- CAPPED BOXES, TRAYS, HAMMERS, &e. 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, EC. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Stentor cceruleus, Spongilla fluviatilis, Philodina 
roseola, Brachionus rubens, Stephanoceros Eichhornii, Lophopus crysta!- 
linus and other Pond Life. Specimen ube, with Drawing and Descrip- 
tion, Price 1s., Post Free. Amoeba, Hydra, Vaucheria, living Crayfish, 
and other types for the Student in Biology. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 
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F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. | NOTICE.—Advertisements and business letters for 





NATURAL HISTORY AGENCY, NATURE should be addressed to the Publishers ; 

158 BROMPTON ROAD, LONDON. Editorial communications to the Editor. The 

Dealer in Rocks, Minerals, Fossils, and other Objects telegraphic address of NATURE is “ PHUSIS, 
of Scientific Interest. Lonpon.” 
Recent additions to stock include a small selection of Gem-stones, cut and 
ate rou Dons and nie Goel from rarous Scach aliens | SUBSCRIPTIONS TO “NATURE.” 
Card Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, E&e @ 
Insects, and Birds’ Eggs, and Entomologists’ requisites always on hand. Ps se aa @ ae 
Lapidary’s work executed. 
Meret ce Qx'SUL UPseR ceTENS wOuESt, | Gallas sss sss oe 
SEA S ACEOUS ZONES, 

Pi ieua, th be., pales oa 5 y ON 5 x ew eee eee 
2. 123804) eG EEY ero Or ep To ALL PLACES ABROAD :— 

OF OR Vearly, 2. 2 ee ee ee eeene - 10 6 
GOLLEGTIONS oF MINERALS, ROCKS, oR FOSSILS, Yew. 5 = s+ - Viesse stag 
Specially prepared to meet Requirements of Students, Lecturers, &. Quarterly reee ws °o 8 o 

! 


And Illustrating the various Manuals, &c., as used at all Colleges, 


Schools, &c., price 10s. 6d. to 42s. and upwards. Special Instruction and CHARGES FOR ADVERTI SEMENTS. 


Collectiuzs for Travellers, Prospectors, &c. ‘Terms on application. 


a Three LinesinColumn ....... o 2 6 
MICROSCOPIC SECTIONS OF ROCKS & MINERALS. SusBinociier ........ oreo" 
The | st and best Seri f th i sting varieties fi h i 
of localities. "all anata on. Gakeantn List free ae. One Eighth Page, or Quarter Column . 0 18 6 

. x Quarter Page, or Halfa Column ... 115 © 
Apparatus, Cabinets, and Appliances for Museums Sicite Sess. of o Celene 35 0 
d for Field Work of every description ee a PS 
an Pp ‘ | WRU cb tee ewe Oe Oe 6 6 o 
CATALOGUES AND LISTS FREE ON APPLICATION TO Mi Ord, ble to MACMILLAN & CO 
JAS. R. GREGORY a ee ; 


MINERALOGIST AND GEOLOGIST, OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 





BREAKFAST—SUPPER. : HOLLOWAY’S | PILLS 


EPPS’S : 
Biliousness, Sick Headache, Indigestion 


CRATEFUL—COMFORTINGC. and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 
C O C O A | Holloway’s Pills and Ointment may be obtained of 
BOILING WATER OR MILK. | all Medicine Vendors, 





MESSRS. MAGMILLAN & CO.’S NEW BOOKS. 


WITNESSES TO THE UNSEEN, AND OTHER ESSAYS. By Wi rrip 
WARD, Author of ‘ William George Ward and the Oxford Movement,” and ‘‘ William George Ward and the Catholic 
Kevival.” 8vo, 10s. 6d. 

MANCHESTER GUARDIAN.—“ The essays are written with force, conviction, and sobriety.” 

SPECTATOR.—* All of them are thoughtful and substantial contributions to the clearing up of the general assumptions 
which underlie the religious belief and unbelief of our time, and all of them are well deserving of the more permanent form in 
which they are now presented to the public.” 

TIMES.—** A pregnant and suggestive view of the larger intellectual tendencies of our own and other ages is enforced and 
illustrated by Mr, Ward with much speculative insight and great literary briliiancy.” 


ESSAYS ON QUESTIONS OF THE DAY, POLITICAL AND SOCIAL. 
By GOLDWIN SMITH, D.C.L. Extra Crown 8vo, 9s. : f 
DAILY CHRONICLE.—‘‘He is a thoroughly well-informed, incisive, and courageous critic of the new order of ideas.” 


THE LIBRARY EDITION OF LORD TENNYSON’S WORKS. Vol. IX., 


** Demeter and other Poems.” Globe 8vo, 5s. 
This, with the eight volumes already published, completes the Library Edition of Lord Tennyson’s Works. 
ACADEMY.—** These nine well-printed and green-coloured volumes will probably long remain the standard edition of 
Tennyson’s complete works.” 


SYLVIE AND BRUNO CONCLUDED. By Lewis Carrot. With Illustrations 


by HARRY Furniss. Crown 8vo, 7s. 6d. net. ! - 
REMINISCENCES OF THE GREAT MUTINY, 1857-59. Including the 
Relief, Siege, and Capture of Lucknow, and the Campaigns in Rohilcund and Oude. By WILLIAM FORBES 
MITCHELL, late Sergeant 93rd Sutherland Highlanders. Extra Crown 8vo, 8s. 6d. net. _ , 
_ TIMES.—* A striking and original contribution to the most thrilling chapter of our modern history. . . . His narrative is 
vivid and full of strange and romantic incidents.” 
ACADEM Y.—“ It would be easy to quote pages from this book, but we have said enough to show that truth may sometimes 
be not only stranger than fiction, but also not less interesting to read.” : : 
SPECTATOR.—* One of the very best soldiers’ books ever written. There is not a dull page in it, and exciting yarns of all 
descriptions follow each other without intermission. No one who wants to be amused and to be made to feel proud of our army 


should fail to read it.”’ 
MACMILLAN AND CO., LONDON. 
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NOW READY, Post 8vo, Price wae, Od 
DARWINIANISM: Workmen and Work. 
By J. HUTCHISON STIRLING, F.R.G.S., and LL.D. Edin, 


Author of ‘‘ As Regards Plotoplasm.” 
Part I.— THE WORKMEN. [These are the Darwins—Grandfather, Father, and Son, each psychologically characterised at full.} 
Part Il.—THE WORK, [This the theory of Natural Selection minutely taken up and point by point gone into. ] 
**To say that these chapters abound in acute reasoning, telling examples, sharp criticisms, and brilliant flashes of wit, is only to give a very modest impres. 
sion of their argumentative power. ... Dr. Stirling has produced an amazingly clever book, it is literally true that there is not a dull page in it.” —Scotsman, 


Edinburgh: T. & T. CLARK, 38, GEORGE STREET. 





Now Ready. Demy 8vo, Price tos, 6d. net. 


ANNALS OF BRITISH GEOLOGY, 1892. 


The Set of Three Vols,, 1890-1-2, may be had at One Guinea net. 
DULAU & CO., 37 Soho Square, W. 


ON SALE BY 
AITKEN'S PODMET Dust Counter MACMILLAN & BOWES, 





AITKEN’S KONISCOPE. SCAMBRIDGE. 
PLATTNER’S COMPLETE BLOWPIPE hr —CEuvres. 8 Vols. in 12 Parts. 1868-73, 
LABORATORY 5 308. — . - 
a —_ ss - ssbeetd eee | Notes et Mémoires; Cours de physique; Conférences de physique; 
FOR GEOLOGISTS, MINERALOGISTS, AND SCIENTIFIC | Lecons d'Optique physique ; Théorie méchanique de la chaleur. . 
VOYAGEURS. JOULE, J. PRESCOTT.—Scientific Papers. 2 Vols, 


For the Qualitative and Quantitative Analysis of Minerals, including very 1884-7. 245. 


numerous Assay and Blowpipe Tools and Reagents, with a fine Balance in RAYLEIGH, LORD.—The Theory of Sound. Vols. rand 


collapsible glass case. ‘Travelling Case measures 214 X 174 X 184. 2 (ail yet published). 1877-8. 30s. 


Weighs so lbs. Price £25 12s. 6d. RIEMANN,B.—Mathematische Werke, 1876. 12s. 
PONTECOULANT, G. de. —Théorie analytique du Sys- 
téme du Monde. 4 Vols. Calf. 1829-46. 36s. 
A Complete Copy, with all the Supplements. 


ARCHEMEDIS OPERA.—Folio, Bds. Oxon., 1792. 


12s. 

BOOLE, G.—Treatise on Differential Equations. 3rd Edi- 
= [Edited by J. TopHUNTER.] and Supplementary Volume, 1865. 2 
fols. 36s. 

BRIOT, C.—Théorie des Fonctions Abéliennes. 4to. 1879. 


Qs. 
PEACOCK, G.—Treatise of Algebra. 2 Vols. 8vo. 1842-5. 


T2Ss. 
WHITWORTH, W. A.—Trilinear Coordinates and other 
Methods of Modern Analytical Geometry of Two Dimensions. 1866. 9s. 
WOODHOUSE, R.—Treatise on Isoperimetrical Problems, 
: } and the Calculus of Variations. Very scarce. 1810. 18s. 
THE CANTILEVER ENLARGING APPARATUS, Extracted from Catalogue No. 247, just issued, and which will 


FOR SCIENCE, PHOTOGRAPHY, DRAUGHTSMANSHIP. | be sent Post free on application. 
30 various sizes. Special Descriptive Pamphiet Post Free. eee f - 





Now Ready, Cloth, 8vo, 250 pp., Price 125. net, Postage 6d. 
The Universal Projection Lantern for Science Lecturers, AN INTRODUCTION TO THE STUDY OF THE 
with vertical and horizontal optical systems for all kinds of experiments, | 


and ordinary Lantern slides, Sketches, and figuring of Sums. The class | D I A | O M A ( EB FE 
follows the teacher's pencil ... a oe «. From £8 12 | . 
Gee mirrors, lenses, prisms, and special cut off stots e | By F. W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY by JULIAN DEBY, F.R.M.S. 

— Bane geste ae —, oy amg ogee | Contents.—Preliminary Remarks—The Structure of Diatoms— Movement 
ge Stand, rack motion, mechanical stage, Abbe illuminator, sub- | of Diatoms—Classification of the Diatomacez, with a Conspectus of the 
stage with rack. Apochromatic Objectives, 16, 8, 4,and 2m/m | Families and Genera—Modes of Reproduction—Collecting Diatoms~ 
ao wag es ting mers $,& 8 ony ~ iia £65 100 | Mounting Diatoms—Microscopical Examination—How to Photograph 
60 to 1500 ors, very handsome cabinet... eco | 


D a ith solid tified Diatoms.—BiBLioGRAPHY. 
o. oO. with solid stage, modified to magnify s , 
ce sane dlnmatam gla ey 240 10 0 London: ILIFFE & SON, 3St. Bride Street, E.C 


ey Ee Croolney ay = iging PHC:NIX FIRE OFFICE, 





12 to 480 diam.... we . a ° Ss S.W. 
Petrological Microscope... .. .. .«. « £10100 19 LOMBARD ST., 55. ane SF — CROSS, 
eer era ee ee ee | hCu : 

ITY. 
Microscope for General Science Medical Study, med MODERATE RATES. ABSOLUTE SECUR 
stand w ith AG illuminator with rack ont iris, 2 Oculars, my) eg ELECTRIC LIGHTING RULES SUPPLIED. 
and double nose-piece magnifying 40 to 420 - . £15150 LIBERAL LOSS SETTLEMENTS. 
Additional powers and accessories can be fitted on to this fine PROMPT PAYMENT OF CLAIMS. 
- Instrument — Joint SecRETARIES—W. C. MACDONALD and F. B. MACDONALD. 
Bacteriological or General Microscope, rack stand, uminmes, 2 ove LOSSES PAID OVER £19,000,000. 

pieces, and 2 objectives .. ove eos ose ose ose — - — 
OilImmersionfurit .. 0. 0 ee HOO The Cambridge Scientific Instrument Company, 
CHEMICAL APPARATUS & PURE CHEMICALS. St. Tibb’s Row, Cambridge. 

Pocket Spectroscope, 3} in. long, fixed slit x ais - 18/- ’ 
Do. do.  TinensGuubkds 32 CALLENDAR’S PATENT ELECTRICAL PYROMETER 
o. °o 42 in. long, Rain Band ... _ - 


for Scientific and Commercial purposes. Descriptive 


FINE CHEMICAL BALANCES, SHORT AND LONG BEAM. Pamphlet of the above will be sent Post Free on Appli- 


Museum, SPECIMEN, AND PRErARATION Jars, BoTTLes, AND 


“les ee cation. 
a. Descriptive List of Physiological and Physical Instru- 
WIEELIAM HUME, ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
SCIENTIFIC INSTRUMENT MAKER, Address all communications : 


2 WEST COLLEGE STREET, EDINBURGH. “Instrument Company, Cambridge.” 
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DIARY OF SOCIETIES. 
LONDON, 


THURSDAY, DecemsBer 28. 
Rovat INsTITUTION, at 3.—Air, Gaseous and Liquid: Prof. Dewar, 
F.R.S 


SATURDAY, DECEMBER 30. 

Geras _Insrrrerson, at 3.—Air, Gaseous and Liquid: Prof. Dewar, 
F.R.S. 

SUNDAY, DeceMBER 31. 

Sunpay Lecture Society, at 4.—The Evolution of the British Isles ; a 
Study in Geology (with Oxy-hydrogen Lantern Illustrations): Dr. R. D 
Roberts. 

MONDAY, January t. 
Victoria INSTITUTE, at 8.—Endurance of Cosmical Conditions; Prof. 
Lobley. 
TUESDAY, JaNvARY t. 
i InstTiTuTION, at 3.—Air, Gaseous and Liquid: Prof. Dewar, 
-R.5. 


THURSDAY, JANvARY 4. 
Rovat InsTITUTION, at 3.—Air, Gaseous and Liquid: Prof. Dewar, 
F.R.S. 


SATURDAY, January 6. 
Royat InsTITUTION, at 3.—Air, Gaseous and Liquid: Prof. Dewar, 
F.R.S. 


-MICROSCOPICAL | STUDIES 
MARINE ZOOLOGY. 


We begin, this month, the issue of a specially useful and high-class 
Series of Microscopical Preparations Illustrative of Rare Marine Life. 
The first Series will comprise Fourteen Slides sent out in Four Quarterly 
Instalments. The First Instalment (now ready) comprises :— 

The Beautiful Pelagic Ascidian Sa/fa shown in one Slide in ventra 
position, in a second laterally; also the Pelagic Annelid Tomofteris 
carrying Ova; and lastly, a Special. ‘Mount of Lwernaria, showing Ova 
Sperm-masses, C-cystophoses, Septa, &c., &c. 

Each Instalment will be accompanied by Fud/ Descriptive Letterpress 
{18 to 24 pp.) and by Two Hand-coloured Lithographed Plates). Sub- 
scription 21s. for Series of Fourteen Slides, Post-free, with Journal. 

Subscribers having already any of the Slides, are at liberty to exchan P 
for others not in their Collections, but Lucernaria will, we think, be t 
only instance in point in the >eries. 


SINEL & HORNELL, Biologisal Laboratory, Jersey (6. 1.) 


CONCHOLOGY. 


New and interesting Species of Recent Shells from Borneo, Philippine 
Islands, China, &c., &c 
COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &°. 


All kinds of Glass-Topped Boxes, &e. manufactured on the premises 
and supplied promptly at moderate prices. 
Rectangular, from rs. 3¢. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 
Price List on Application. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


SAMUEL HENSON, 


LAPIDARY MINERALOGIST, &c. 
ESTABLISHED 184. 
Precious Stones Cut and Mounted to any Design. Always on hand, 
ood Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 
Beautiful Carved Geaaniend Opals, Labradorite, Rock Crystal, 
Agate, &c., &c. 
Choice Specimens of New Minerals suitable for Collectors and Museums. 
The Finest Collection of Mocha Stones ever made now on View. 
Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 























NATURAL SCIENCE. 


A Monthly Review of Scientific Progress. 
CONTENTS, JANL JANUARY, 1804. 
NOTES AND COMMENTS. 
I.—TYNDALL. 
J. W. Grecory, D.Sc., F.G.S 
If. NATURAL SCIENCE IN aon 
A. Batuer, M.A., F.G.S 
Ill. —THE LA PLATA MUSEUM. 
Lyvexker, B.A., F.Z S. 
Cy. -xoi RDS. THE AIR. SACS AND HOLLOW BONES OF 


peric A. Lucas. 
V.—CEL ——— 


i. D. Hix 
VI.—RECENT RESEARCHES ON OLIVE-BROWN SEA- 
WEEDS. 


Miss E. S. Barton. 
VIL—SCIENTIFIC V.»LAPUK. 
Reviews or New Booxs. 
Osiruary. 
News or UNiversitigs, MusEuMsS, AND SocigerTigs. 
CorRESPONDENCE. 


No. 23 is the First Part of a New Volume. 


LONDON AND New York: MACMILLAN & CO. 


PRICE ONE SHILLING NETT. 
Editorial Offices: 5 John Street, Bedford Row, London, W.C. 


By LIONEL S. BEALE, M.B., F.R.S. 


SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s. 

OUR MORALITY AND THE MORAL QUESTION. 
and Ed. 3s. 6d. 7 

THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. 

HOW TO WORK WITH THE MICROSCOPE. 10 
Plates. 2rs (Harrison.) 

PROTOPLASM. 4th Edition. (Harrison.) 

THE MICROSCOPE IN MEDICINE, 86 Plates. aus. 

BIOPLASM : or, Living Matter. 6s. 6d. 

ON LIFE AND ON VITAL ACTION. 5s. 

THE MYSTERY OF LIFE. 3s. 6d. 

THE “MACHINERY” OF LIFE. 2s, 


London: J. & A, CHURCHILL. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, BA 

Vol. 1 (1892), Price 3s. 6d. Vol. 2 (1893) will be sent in Monthly Parts to 

any Address for 5s. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. 


New Publication. Subscribers Edition, 
Whole Foolscap, Cloth, about 40 pp., Old Foolscap ee 
PY), 








(the Subscriber's ‘ame will be Printed on his or her own 


Entitled 
FOURNET, 1892. 


AN ILLUSORY. EYE DISEASE, 


PROGRESSIVE (sic) MYOPIA. 

Case No. 1.—Culled from Mr. Rosert Brupenect Carrer. 

One Lithographed Prescription. Four Wood Engravings. 
Case No. 2.—Cuiled from Mr. NETTLESHIP. 

One Lithographed Moorfields Hospital Form. 
Case No. 3.—Culled from Mr. Joun Couper. 

One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry S1Lcock. 

One Lithographed Moorfields Hospital Form. 
Case No. 5.—Culled from Mr. Ggorce Lawson. 

One Lithographed Moorfields Hospital Form. 
Case No. 54is.—Culled from Mr. Crircuerr. 

One Lithographed Prescription. 


FOURNET ON CONVERGENT SQUINT. 


Case No. 6.—Culled from Mr. Nerriesuir. 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 
A. FOURNET, 
18 BENTINCK ST., WELBECK ST., LONDON, W. 
Price 2s. 
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MESSRS. MACMILLAN & GO.’S TEXT-BOOKS FOR ADVANCED STUDENTS. 


POPULAR ASTRONOMY. By Simon Newcomb, LL.D., Pro- 


fessor U.S. Naval Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo, 18s. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M.A. Second Edition. Medium 8vo, 21s. 


THE THEORY OF LIGHT. By Thomas Preston, M.A. With 


Illustrations. 8vo, 15s. net. 


APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- 


MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II. INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. 1s, 
Vol. II. Two Parts. 18s. each. 
Vol. IIIL—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives. 
Parts I., II., IV., and VI., 21s. each. Parts III. and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. 


M. PATTISON MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 12s. 6d. 


HISTORY of CHEMISTRY from the EARLIEST TIMES 
TO THE PRESENT DAY. By ERNST VON MEYER, Ph.D. Translated by Groncr McGowan, PhD. 


TEXT-BOOK OF GEOLOGY. By Sir Archibald Geikie, F.R.5. 


Third Edition. Medium 8vo, 28s. 


A POPULAR TREATISE ON THE WINDS. Comprising the 


General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 


HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 
ARNOLD LANG. With Preface by Prof. Dr. ERNsT HAECKEL. Translated by H. M. BERNARD, M.A. Cantab. 
and M. BERNARD. PartI. 8vo, 17s, net. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VERTEBRATES. By Prof. R, WIEDERSHEIM. Adapted by W. NEWTON PARKER. 8vo, 12s. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D. 


F.R.S., Professor of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge. With 
Illustrations. Sixth Edition. Part I. comprising Book I.—Blood—The Tissues of Movement—The Vascular Mechanism. 
8vo, cloth. 10s. 6d. 


TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 
GENESIS. By Prof. E. ZIEGLER. Translated by DoNALD MACALISTER, M.A., M.D. Illustrated. 8vo. 


Part I—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6¢. : 
Part IIL—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—VIII. Second Edition, 12s. 6d. Sections IX.— 
XII. 12s. 6d. 


A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. 


By D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copioudy 
Illustrated. Vol. I. Med. 8vo, 25s. [ Vol. LI. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


M. BALFOUR, M.A., F.R.S. Intwo Vols. Second Edition. Medium 8vo. Vol. I. 18s. Vol. II. 215. 





MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO,’S 


NEW BOOKS. 


LETTERS OF ASA GRAY. Edited by JANE LORING 
GRAY. 2 Vols. Extra Crown 8vo, 15s. net. 


THE COLLECTED WORKS OF THOMAS HENRY 
HUXLEY, F.R.S. Ia Monthly Volumes. Globe 8vo, 
gs. each Volume. (Zhe Eversley Series.) 


Vol. I. METHOD AND RESULTS. 


Vol. II. DARWINIANA. 
Vol. III. SCIENCE AND EDUCATION. 
Vol. IV. SCIENCE AND HEBREW TRADITION. 


AN ELEMENTARY TREATISE ON THE GEO- 
METRY OF CONICS. By ASUTOSH MUKHO- 
PADHYAY, M.A., Fellow of the University of Calcutta. 
Crown 8vo, 4s. 6d. 

NATURE.—* The book appeals successfully to a larger 
public than the students of the Indian Colleges.’ 


ELEMENTARY TRIGONOMETRY. By H. S. Hatt, 
M.A., formerly Scholar of Christ’s College, Cambridge ; 
Master of the Military side, Clifton College ; and S. R, 


Knicut, B.A., M.B., Ch.B., formerly Scholar of Trinity | 
College, Cambridge ; late Assistant Master at Marlborough 


College. Globe 8vo, 45. 6d. 

AN ELEMENTARY TREATISE ON THEO 
RETICAL MECHANICS, By ALEXANDER ZIWET, 
Assistant Professor of Mathematics in the University 
of Michigan. Part I., Kinematics. 8vo, 8s. 62. net. 
Part II., Introduction to Dynamics, Statics. 8vo, 
8s. 6d. net. 


THE MECHANICS OF HOISTING MACHINERY. 
Including Accumulators, Excavators, and Pile Drivers. A 
Text-Book for Technical Schools, and a Guide for Practical 
Engineers. By Dr. JULIUS WEISBACH and Prof. Gustav 
HERMANN. Authorised Translation from the Second 
German Edition. By Kart P. DAHLSTROM, M.E., 
Instructor of Mechanical Engineering at the Leehigh 
University. With 177 Illustrations. Medium 8vo, 12s. 6d. 
net. 


ELEMENTARY LESSONS IN STEAM MACHI- 
NERY AND THE MARINE STEAM ENGINE, 
With a short Description of the Construction of a Battle- 
ship. Compiled for the Use of Junior Students of Marine 

By Staff-Engineer J. LANGMAID, R.N., 

GAISFORD, R.N. New Edition, 

8vo, 6s, net. 


Engineering. 
and Engineer H. 
Revised and Enlarged. 


A TEXT BOOK ON ELECTRO-MAGNETISM AND 
THE CONSTRUCTION OF DYNAMOS. Vol. I. 
3y DuGALD C, Jackson, B.S., C.E., Professor of Elec- 
trical Engineering, University of Wisconsin. 8vo, 9s. net. 


QUALITATIVE ANALYSIS TABLES AND THE 
REACTIONS OF CERTAIN ORGANIC SUB- 
STANCES. By E. A. LETTS, D.Sc., Ph.D., 
F.R.S.E., F.C.S., &c., Professor of Chemistry in 
Queen’s College, Belfast. 4to, 7s. net. 


BRITISH MEDICAL FOURNAL,.—* The work before 
us is certainly one of the best of its kind, and is free from 
objection if intelligently used by both teacher and student. 
The tables for the reactions of the alkaloids and of normal and 
morbid urine, as well as those for the examination of blood, 
urinary calculi, &c., will be found extremely useful to medical 
men. A special feature i in the book is a very carefully prepared 
table of the solubilities of the salts of the various metals in the 
principal solvents.” 


A THEORY OF DEVELOPMENT AND HEREDITY 
By Henry B. Orr, Professor at the Tulane University of 
Louisiana. Crown 8vo, 6s. net. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHE- 
MISTRY OF THE ANIMAL BODY. Including an 
Account of the Chemical Changes occurring in Disease. 
By AKTHUR GAMGEE, M.D., F.R.S., Emeritus 
Professor of Physiology in the Owens -College, Victoria 
University, Manchester; lately Fullerian Professor of 
Physiology in the Royal Institution of Great Britain, &c. 
| With two Chromo-Lithographic Charts by Sp1LLow and 
WILKINSON. Vol. II., The Physiological Chemistry of 
Digestion. 8vo, 18s. 


THE ROMANCE OF THE INSECT WORLD. By 
ENOCH. With Illustrations by MARGARET 
r D. ‘cameo and others. Crown 8vo, 6s. 
TIMES.—‘‘ A pleasantly written introduction to the study 
of insect life, profusely and very attractively illustrated.” 


THE DISTRIBUTION OF WEALTH. By JOHN R. 
COMMONS, Professor of Economics and Social Science, 
Indiana University. Crown 8vo, 7s. net. 


NATURAL VALUE. By FRIEDRICH VON WIESER, 
Professor in the German University of Prague. Edited 
with a Preface and Analysis by WILLIAM SMART, M.A., 
LL.D., Lecturer on Political Economy in the University of 
Glasgow. The Translation by CHRISTIAN A. MALLOCH. 
8vo, 10s, net. 


ELEMENTS OF HANDICRAFT AND DESIGN. By 
A. S. BENSON, M.A. Oxon. With Illustrations. 
a Crown 8vo, 55. net. 


GLASGOW HERALD.—‘“‘Mr. Benson has the useful 
habit of showing not only that a piece of work should be done 
in a certain way, but of explaining why it should be so done. 
Like Hudibras, ‘ For every why he has a wherefore’; and the 
lucid explanations of the ‘wherefore’ are perhaps the most 
distinctive features of the book.” 


DRAWING AND DESIGN: A CLASS TEXT-BOOK 
FOR BEGINNERS. By E. R. TAYLOR, Headmaster 
of the Birmingham Municipal School of Art. With Illustra- 
tions. Oblong Crown 8vo, 2s, 6d. 

SCOTSMAN.—“‘ It is an admirable manual of its kind, and 
ought to |e widely put in use in elementary schools of art.” 


MACMILLAN & CO., LONDON. 
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PERKEN, SON AND -RAYMENT, MANUFACTURERS, 


CATALOGUE JS SENT “POST FREE. 
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“OPTIMUS” MAGIC LANTERNS. 





ff 33 
Each Lantera is efficient for Exhibi- ~ | OPTIMUS 
tions. The Lens gives crisp definition, | 
lie a superior Achromatic Photographic | PHOTOG RAPH IC 
Combination, with Rack and Pinion Com- 
pound Condenser of 4in. diameter.’ Each OUTFITS. 





has 3-wick Refulgent Lamp, and is com- | 
plete in Box. Russian Perforated. 


Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dan 
" Student’s Lantern (to take Demonstrating = —_ om ‘ s. ad. 


Sliding Tube ... on os 20 and best Waterproof Case. 
Russian Iron Body, Brass Sliding Tubes... 2 10 0 Giving Pictures of the following sizes in inches. 
ae outside —_— Panelled Door, Brass Stages & Sliding sae ! 4h X 33164 X 48] 8§ X 6h] 10 x 8] 12 x 10] 15 x 22 
Lantern PHOTOGRAPHS, Plain y ey Coloured 1/6 each. £10 £12 £15 £25 

















PERKEN, SON & RAYMENT, “ero an a LONDON. 


LANTERN STEREOSCOPE. «nvertTon’s PATENT) 


CAN BE ADAPTED TO ANY LANTERN, 
For projecting on Screen Pictures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 
WIMSHURST | INFLUENCE MACHINES. 


School Form with 





isin | 3 ° 

Harvey and Peak’s Porm, best. make, 15in. Plates 4100 

” ” 33 17 ” A 5 10 ° 

Ditto strongly built for _babo sell oun toe sl 
rato ae oses 

’ with 24 in. Plate altel 8100 


SPECIALLY RECOMMENDED.” 








PNP, 


ae] STANLEY fom 


’ 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carpenter, Esy., Prof. Forses, &c. Minia- 





Slides, ‘*Optimus” Rapid Rectilinear Lens. Instantaneous Shutter, Tripod 





ture Triple Lantern constructed for B. J. Matoen, Esq., thisseason. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. GRraTTAN GuInngEss, Madame 
Apve.ina Patti, &c. Patent Pamphengos Science Lanterns. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 180 choice Engravings, 6¢ ; Postage, 3¢. List of 
300 Lecture Sets. Science Subjects, Views, &c., 6d. ; Postage, 2¢. Pamph- 
iets Free.—W. C. HUGHES, Speciatist, Brewster House, 82 Mortimer 
Road, Kingsland, N. 











Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices. 
lllustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEpat in the International Inventions Exhibition 1885 for Mathe 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN LONDON, W.C. 




















SCIENTIFIC 


} MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 
JOHN TYNDALL, 
SIR GEORGE GABRIEL STOKES 
| SIR CHARLES LYELL. 
SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN 
| BARON ADOLF ERIK NORDENSKJOLD 
LORD KELVIN. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 














WoOoRTHIiIkEtEs. 


The following is a list of the Steel Portraits that have appeared in the above Series:— 


SIR GEORGE B. AIRY 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI [VANOWITSH MENDELEEFF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 
N.B.—The Portrait of Sir A. Geikie is the First of a New 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. 


Series. 
or the Set cf 
The Portfolio may be had separately, price 6s. 








Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “*NATURE,” 29 BEDFORD STREET, STRAND 
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P: inted by RicHarp Cay anp Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspvay, December 28, 1893- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.””—WoORDSWORTH. 





No. 1262, VOL. 49.] 
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PRICE SIXPENCE. 





Registered as a Newspaper at the General Post Office.] 





{All Rights are Reserved. 








NEWTON & CO., 3 Fleet St., London. 


Scientific Fustrument Makers. 
(By Special Appointment to the Royal Institution.) 


CROVA’S DISC. 


For use with the Lantern, 
forillus!rating motion of sound 
and light waves. 


Complete, 2°7/G- 


NEW CATALOGUE 
of Lanterns, Projection Ap- 
paratus, Scientific and other 

Slides. 
Post Free. @ Stamps. 








The most Luminous Lime Cyli { 
1 ylinders made. Turned per‘ectl 
true out of Solid Stone Lime. _ Packed in half-dozens. er tia, 2). 


BECK’S 


| ( 


ICROTOMES M 
NDICATORS 1 
ONDENSERS © 
EFLECTORS R 
BJECTIVES O 
UPS & COVERS = | 
C OMPRESSORS C| 
© BUECT CABINETS ©, 
P ARABOLAS =P | 
a E YE-PIECES 


— =. a 


E 
41 STAR MICROSCOPE. S PECTROSCOPES, S | 
Iliustrated Catalogues on Application. | 


R.& J. BECK, 68 GORNHILL, LONDON, E.G, 





||) m/a|~|8 


| “Wo. 


' BROWNING’S BINOCULARS. 






THE ‘* ECONOMICAL” FIELD-GLASS. 
This Binocular has achromatic object-glasses 1} inch in diameter, and 


sliding shades to shelter the object-glasses from sun or rain, and is fitted in a 
solid leather sling case, price £1 55. ; sent free 


Illustrated Catalogue of Binoculars post free. 
JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA'S 
NEW YEAR'S GIFTS. 
OPERA, RACE, & FIELD GLASSES 


USEFUL AND 
ORNAMENTAL. 
squvmdn 
aNV VANIND ANO 


——_— 


BAROMETERS, MICROSCOPES, TELESCOPES, MAGIC LANTERNS, &c- 


N. & Z.’s Special “* Presents” Price List, being a selection of all such 
Instruments as are suitable for Presents, sent free on application 
to all parts of the World. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN. 
38 HOLBORN VIADUCT. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, SYDENHAM. 
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NOTICE... 


With NATURE of January 18 
will be issued a LITERARY 
SUPPLEMENT, the 
pages of which will be devoted 
to PUBLISHERS’ ADVERTIS 
MENTS. Such Advertisements 
should be sent to the Office of 
NATURE not later than 

Monday, January 1d. 





outside 


BACTERIOLOGICAL DEPARTMENT. 
KING’S COLLEGE, LONDON. 


Director of the Laboratory: Prof. CROOKSHANK, M.B. 
Demonstrator: Dr. HEWLETT. 


The Laboratory is open daily from 10a.m. to 5 p.m. for INSTRUCTION 
and ORIGINAL RESEARCH. 

Fee f..r one month. £5 5s. 

Evening Class. M. nday, 7 p.m. to 9 p.m., £2 2s. 

Evening Class on Fermentation, Wednesdays, 7 p-m. tog p.m., £2 2s. 

For Syliabus apply to the Secretary. 


KINGS COLLEGE, LONDON. 


The Chemical repre for Analytical and Research Work will reopen 
on MONDAY, JANUARY 

The C urses ..f Lectures to ‘the Department of Engineering commence on 
FRIDAY, the rath. 

These Lectures are also open to General Students. 

The Lectures and Practical Classes in Chemistry in the Evening Class 
Department c mmence on MONDAY, JANUARY 15. These Classes are 
accepted as Instruction in Chemisiry ‘for the Examinations in connection 
with the Conjoint Board. 

For further particulars apply to the SecreTARY, King’s College, W.C 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The Second Term of the Twentieth Session in the — j7mmaae of Science, 
Technology, and Arts begins TUESDAY, JANUARY « 

The Classes prepare for University Degrees in Arts, Scieace, and 
Medicine. as well as tor various Professions. 

Prospectuses of Day and kvening Classes may be had (post free) from the 
REGISTRAR 

Lydd. n Hall is open for the residence of Students whose homes are at a 
distance fru an in L eeds. 








THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 
Principac—G. W. ne TUNZELMANN., B.Sc., M.1.E.E. 
Senior-INstructor—C. CAPITw, M I.E.E., M.1.M.E 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Vools, Pattern Shop, &c 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Bilogy. Geology, and Mineralugy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Insutution. 


O-GANISING SECRETARY FOR 
TECHNICAL EDUCATION. 


APPLICATIONS are invited for the Office of ORGANiSING 
SECR+ TARY, to act under the direction of the Technical Educat.on 
Committees of the County Council of Cambridgeshire und the Tuwn Council 
of the Borough of Camb: idge. 

Salary, £300 per Annum, with an Office in Cambridge, and travelling 
expenses. 

Applications, accompanied by a full statement of the qualifications of th 
Candidate», to be sent in on or befure JANUARY 8, 1894, to Mr. P. C. 
FitTzGERALD, Shire Hall, Cambridge, 








———e 


DORKING HIGH SCHOOL. 


WANTED, by JANUARY 15, a SCIENCE MASTER. Salary, £200 
per annum. The Appointment is in connection with the Technical Instrue. 
tion Scheme of the Surrey County Council. 

Apply, stating qualifications, age, and previous experience, with not more 
than three c pies of testimonials, to the HEAD MasTER. 


WANTED, Situation as Assistant to Scien. 
tific Sore Ky or in Museum. Microscopy, Natural History, Geology, 
—c/o “A. B.,”’ 2t Beckenham Road, Penge. 


CHE MISTRY.—Coaching in “Chemistry for 
all Medical and other ay Wo Practical Work. Tuition by 
Corresponde nce.—Address, ‘‘ R. C. T.,”" 6 Gower Street, W.C. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols. Sacred Masks. Peruvian Pottery, 
Netsukis, China, eanaan — Shells. and other Curios. 


WIMSHURST 
MACHINES. 


With Glass Plates, al)sizes, double and multiple, 
also with Ebonite Cylinders with and without 
Glass Cases. Batteries, galvanic and medical 
Telephones, Galvanometers, pocket, lecture-table 
and laboratory. School Apparatus of every de 
scription. 

Larce CaTALocukE, Fifth Edition, Royal 8vo, 

144 pp. 700 [llustrations, Post free, 74. 


KING MENDHAM & 00, 


Western Electrical Works, Bristol. 


beaten ies 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, Acentr.) EsTABLIsHED 1876. 


a! LE 


TSTANLEY jm 

















Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department. Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish. at the most Moderate Prices. 
Ulustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematica! Instruments, and the only 
Gotp MEpat in the International Inventions Exhibition 1885 for Mathe 
matical Work Silver Medal, Architects’ Exhibition, 1886. 

Address:—GREAT TURNSTILE, HOLBORN LONDON, W.C. 


A MAGNIFICENT 
BINOCULAR MICROSCOPE 


By ROSS 
For Sale—A Bargain. 


Consisting of Largest Stand, Graduated Substage, Achromatic Condensers, 
Wenham’s Binocular arrangement, expensive Micro-Spectroscope, Polarising 
Apparatus, Highest Class Objectives from 3 inches to }, all by Ross; also 
ay Apparatus Lamp, &c., Objects, &c., equal to new Cost nearly £2005 
will be s ld a bargain. Particulars of W.C. HuGues, Brewster House, 
Mortimer Road, Kingsland, London, N. 


To SCIENTISTS and LANTERNISTS, &. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over too fine Illus 
trations, with Priceles~ wrinkles in ‘all Branches of ¢ ‘ptical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dis-o!ving, Electric. Opaque, Microscopic, 
Polarising Lanterns, Slide Making and Painting, E: larging, Regine 
ing, &c, &e. Prof. MALDEN says:- ‘*A thoroughly practical Wo : 
and shouid be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lant-rn Manipulations. | _ 
bound 1m Cloth, 3s. 6d.; Postage. 5d. Worth its weight in go 
Send for Opinions of the Scientific: Press to Mr. HUGHES, Brewster 
House, Mortimer Road, Kingslaud, North London. 
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Sale by Auction. 


MONDAY, JANUARY 8. 

THE COLLECTION OF BRITISH AND EXOTIC LEPIDOP- 
TERA FORMED BY MR. A. J. SPILLER, AND OTHER 
NATURAL HISTORY SPECIMENS. 

MR. J. C. STEVENS will sell by Auction 

at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
ANUARY 8, at half past 12 precisely, the Collection of British and 
xotic Lepidoptera formed by Mr. A. J. Spitter. A Collection of 
Horns from South Africa, New Guinea Curios, Butterflies in Paper, 
Shells, Minerals, Birds set up in Cases, the Duplicates from the Collec- 
tion of Insects of Col. SwinHoe, Animal Skins, Birds’ Eggs and Skins, 
and other Natural History Specimens. 
On view the Saturday prior, 10 till 4, and Morning of Sale, and Catalogues 
h ad. 





W. WILSON, formerly Foreman ‘at t Messrs. 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.— 56 Crogsland Road, Chalk Farm, London, N.W. 


TO SCIENCE LECTURERS. | 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LANT CARPENTER, Esy_, Prof. Forses, &c. Minia- 
ture Triple Lantern constructed for B. J. MALpeN, Esq., thisseason. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. GraTTan GuInness, Madame 
Apeina Patti, &c. Patent Pamphengos Science Lanterrs. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly [llus- 
trated Catalogue, over 189 choice Engravings, 6d ; Postage, 3¢. List of 
300 Lecture Sets. Science Subjects, Views, &c., Gd. ; Postage, 2d. Pamph- 
lets Free.—W. C. HUGHES, Speciauist, Brewster House, 82 Mortimer 
Road. Kingsland, N. 


NOTICE OF REMOVAL. 
T. E. BOLTON’S Agency for the Supply of Microscopical 
Pond Life, and Biological Specimens for Dissection, from 


FARLEY ROAD, MALVERN LINK, 


TO 
25 BALSALL HEATH ROAD, 
BIRMINGHAM. 


New 
Address— 


LANTERN STEREOSCOPE. 


CAN BE ADAPTED TO ANY LANTERN, 
For projecting on Screen Pictures that appear La Stereoscopic Relief, 
SOLE LONDG:i AGENTS 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


WIMSHURST 


School Form with 1 


” ” 
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CONCHOLOGY. 


New and interesting Species of Recent Shells from Borneo, Philippine 
Islands, China, &c., &c. 


COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises, 
and supplied promptly at moderate prices. 


Rectangular, from 1s. 3d. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 
Price List on Application. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


COLLECTIONS of MINERALS, ROCKS, of FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &c. 


And Illustrating the various Manuals, &c., as used at all Colleges’ 
Schools, &c., price 10s. 6d. to 42s. and upwards. Special Instruction and 
Collections for T ravellers, Prospectors, &c. Terms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
of localities. All one price, 1s. 6d. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 


JAS. RR. GREGORY 


MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 











(ANDERTON’S PATENT. 


INFLUENCE MACHINES. 





2S. Plat ooo 
“ 10 ° 
Harvey and Peak’s Form, best make, 15 in. Plates 4100 
” PA » »- §100 
O in ow Oo 
Ditto, strongly built for Se purposes 
with 24 in. Plates - 8100 


SPECIALLY RECOMMENDED. 





-PERKEN, SON AND RAYMENT, maNuFAcTuRERs. 


CATALOGUE IS SENT POST FREE. 


“OPTIMUS ” MAGIC LANTERNS. 


Each Lantern is efficient for Exhibi- 
tions, The Lens gives crisp definition, 
being a superior Achromatic Photographic 
Combination, with Rack and Pinion Com- 
Pound Condenser of gin. diameter. Each 
has 3-wick Refulgent Lamp, and is com- 
plete in Box. 
Student’s Lantern 





Russian Perforated. 


Sliding Tuts | Ge take Comenenating eae ese Brass £ 23 é 


we Iron Body, Brass. Sliding Tubes 
- Tebe, outside om, Panelled Door, Brass Stages & Sliding 


Lantern PHOTOGRAPHS, Plain Vs, Coloured 1/6 each. 


10 0 
0 


PERKEN, SON & RAYMENT, “a OMFORO STREET” 


‘* OPTIMUS”? 
PHOTOGRAPHIC 
OUTFITS. 


Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Slides, Pal Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 





and best Waterproof Case. 
Giving Pictures of the following sizes in inches. 
4h X 33| 64 xX 43] 84 x 6h) 10 x 8]12 x 10] 15 X 22 
£10 £12 215 £20 £25 














LONDON. 











Ixxvi NATURE [JANuaRY 4, 1894 


J. & A. CHURCHILL, PUBLISHERS. 


THE MICROTOMIST’S VADE MIECUM: 
A Handbook of the Methods of Microscopic Anatomy. 
By ARTHUR BOLLES LEE. 
Third Edition, thoroughly Revised and Enlarged, with much new matter. 8vo, 145. 


VALENTIN’S QUALITATIVE ANALYSIS. Edited by Dr. W. R. Hopextn- 
SON, F.R.S.E. Eighth Edition, Revised and Enlarged. 8s. 6¢. (The Tables separately, 25. 6d.) 


PHYSICAL EDUCATION. By Frep. Treves, Surgeon to the London Hospital. 


Contents.—Exercise, Fatigue, Training, Walking, Running, Jumping, Skating, Riding, Swimming, Fencing, Boxing, Boating, 
Cycling, Gymnastics, Games, &c. Royal 8vo. 2s. 6d. 


ELEMENTS OF HUMAN PHYSIOLOGY. By e. oe StTaruinG, M.D.Lond., 


Lecturer on Physiology at Guy’s Hospital. With 100 Illustrations. Fcap. 8vo. a. 


A GUIDE TO THE SCIENCE OF PHOTO- MICROGRAPHY. By Epwarp 


C. BOUSFIELD, L.R.C.P. Second Edition, with 34 Woodcuts and Glassprint Frontispiece. 8vo. 6s. 








Seventh Edition, in which the first Seven Chapters have been entirely Rewritten, and the Text throughout Reconstructed, 


Enlarged, and Revised, with 1000 Illustrations, 1100 pages, 8vo, Cloth, 26s. ; Half-calf, 305. 


CARPENTER ON THE MICROSCOPE AND ITS REVELATIONS. 


Edited by the Rev. Prof. DALLINGER, LL.D., F.R.S. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S. ; with the co-operation of ADAM SEDGWICK, M.A., F.R.S.; 
A. MILNES MARSHALL, M.A., D.Sc., M.D., F.R.S. ; and W. F. R. WELDON, M.A., F.R.S. 


Contents of No. 139 (January), with Ten Plates, Price 10s. :— 
Rapes on the Development of the Head in Godius capito. | GoopricH, F.L.S., Assistant to the Linacre Professor of 
y H. B. PoLLaRD, Oxford. Comparative Anatomy, Oxford. 
On ie Head Kidney of Myxine. By J. W. KrirKALDy, | A Polynoid with Branchie (Zufolyodontes Cornishii). By 
Somerville Hall, Oxford. FLORENCE BUCHANAN, B.Sc. 
Report on a Collection of Amphioxus made by Prof. A. C. | On some Bipinnariz from the English Channel. By WALTER 
Haddon in Torres Straits, 1888-9. By ARTHUR WILLEY, GARSTANG, M.A., Fellow of Lincoln College, Oxford, 
B Sc. Lond. | Naturalist to the Marine Biological Association. 
} 
| 








The Orientation of the Frog’s Egg. By T. H. MorGAN, Ph.D., | Octineon Lindahli (W. B. Carpenter) : an Undescribed Antho- 
Associate Professor of Biology, Bryn Mawr College ; and zoon of Novel Structure. By G. HERBERT FOWLER, B.A., 


UmE Tsuba, Teacher Peeress’ School, Tokio, Japan. Ph D., Demonstrator in Zoology, University College, 
On the Fossil Mammalia from the Stonesfield Slate. By E. S. London. 


1300 Royal 8vo pages and 700 Illustrations, many of them in two and three Colours, 40s. 


A TREATISE ON HUMAN ANATOMY. 


EDITED BY HENRY MORRIS, M.A., M.B.LOND., F.R.C.S. 


The following well-known Teachers of Anatomy are the Contributors of the Articles :— 


The Bones __... ‘in ms one ... J. Bland Sutton. , The Eye .. ... Marcus Gunn. 
The Articulations __... a ae on Henry Morris. The Ear, Nose, and Tongue—The Thorax ... A. Hensman. 
The Muscles... ‘ ... J. N. C. Davies-Colley. The Digestive Organs Frederick Treves. 
The Vessels and Ly mphatics “ ... W. J. Walsham. The Urinary and Generative Organs . a Wm. Anderson. 
The Nervous System... sit H. St. John Brooks, M.D. Topographical and Surgical Anatomy. .. W. H. A. Jacobson. 


Second English Edition, with 596 Illustrations, Royal 8vo, 32s. 


WAGNER’S MANUAL OF CHEMICAL TECHNOLOGY. 


Translated and Edited by WILLIAM CROOKES, F.R.S., Past Pres. C.S., Pres. Inst. E.E., 
From the Thirteenth Enlarged German Edition as Remodelled by DR. FERDINAND FISCHER. 


, Two Vols., Royal 8vo, with 371 Illustrations, 1800 Pages, 425. 


Cooley’s Cyclopedia of Practical Receipts 


And Collateral Information in the Arts, Manufactures, Professions, and Trades, including Medicine, Pharmacy, 
Hygiene, and Domestjc Economy; 
Designed as a Comprehensive Supplement to the Pharmacopeia, and General Book of Reference for the 
Manufacturer, Tradesman, Amateur, and Heads of Families. 
Edited by W. NORTH, M.A.Camb., F.C.S., assisted by Mr. CHAS. WHITEHEAD, F.Z.S., Mr. A. W. GERRARD, 
Pharmacist to University College Hospital, Dr. G. MCGOWAN, Messrs. W. K. TOMPKINS, B.Sc., E. P. PERMAN, B.Sc., 
C. F. BAKER, B.Sc., of University College, Mr. J. T. NORMAN, and other Scientific Contributors. 


LONDON: 11, NEW BURLINGTON STREET. 


Seventh Edition, Revised and greatly Enlarged 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, January 4. 
Rovat InsTITUTION, at 3.—Air, Gaseous and Liquid: Prof. Dewar, 
F.R.S. 


FRIDAY, January 5. 
Geo.ocists’ AssoctraTION, at 8.—The Genesis of the Chalk (with Oxy- 
hydrogen Lantern Illustrations): Dr. W. Frazer Hume. 
INSTITUTION oF CiviL ENGINEERS, at 7.30.—Refrigerating Machines: 
Arthur R. Gale. 
Tue InstituTE oF BrewinG, at 8.30.—Secondary Fermentations and Re- 
Fermentations: Dr. van Laer. 
SATURDAY, January 6. 
Rovat InsTITUTION, at 3.—Air, Gaseous and Liquid: Prof. Dewar, 
F.R.S. 
SUNDAY, January 7. 
Sunpay Lecture Society, at 4.—Light and Life: or Sunshine, the 
Benefactor and Destroyer(with Experiments and Oxy-hydrogen Lantern 
Illustrations): Dr. Percy Frankland, F.R.S. 
MONDAY. Jaxvary 8. 
ARISTOTELIAN Society, at 8.—Symposium—Bradley’s ‘‘ Appearance and 
Reality”: H. W. Carr. 
Society or Cuemicat InpustRrY, at 8.—Discussion on Report of Patent 


Law Committee. 
TUESDAY, Janvary 9. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Two Funeral Urns from Loochoo : 
Prof. Basi! Hall Chamberlain.—Ethnol gical Notes on the New 
Hebrides : Lieutenant Boyle T. Somerville, R.N.—The Arungo and 
Marombo Ceremonies among the Tshinyai, and other Notes: Lionel 

ecle. 

INSTITUTION OF CiviL ENGINEERS, at 8.—The Concentration and Sizing of 
Crushed Minerals: Robt. E. Commans. 

Royat INsTITUTION, at 3.—Air, Gaseous and Liquid: Prof. Dewar, 
F.R.S 

PuotoGrRapuic Society, at 8.—Equine Photography: Captain M. H. 
Hayes.—A Demonstration of the Air Brush: C. L. Burdick. 

WEDNESDAY. Jaxvary 10 

Geoocicat Society, at 8.—On the Rhetic and some Liassic Ostracoda 
of Britain: Prof. T Rupert Jones, F.R.S.—Leigh Creek Jurassic Coal- 
Measures of South Australia: James Parkinson.—Physical and Chemical 
Ge-logy of the Interior of Australia: Recent Subaérial Metamorphism of 
olian Sand into Quartz. Quartzite, &c.: James Parkinson. 

SANITARY INSTITUTE, at 8.—Diphtheria ; its Causes and Prevention: R. 
Thorne-Thorne, C.8., F.R.S. (Discussion.) 

THURSDAY, Janvary 11. 

MATHEMATICAL SOcIETY, at 8. 

INSTITUTION OF KLECTRICAL ENGINEERS, at 8.—Inaugural Address of 
the President : Alexander Siemens. 

FRIDAY, JANUARY 12. 

Rovau ASTRONOMICAL Society, at 8 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. 
CONDUCTED BY 
Profs. HUMPHRY, TURNER, and M‘KENDRICK. 
Vol. XXVIII.—New Series, Vol. VILI.—Part Il. JANUARY, 1894. 
Now Ready. Price 6s. 
With Plates and Figures in 
CONTENTS :— 
t.—Arthur Keith, M B. Ligaments of Catarrhine Monkeys, with Refer 


ences to corresponding Structures in Man 
2.—Prof. A. M. Paterson. Origin and Distribution of Nerves to Lower 


on . 
Text, 


Limb. (Plates IV., V.) 

3:—Macdonald Brown, F.R.C.S. Variations in Position and Development 
of Kidneys. (Plate VI.) 

4-—Joseph Griffiths, MD. Retained Testes in Man and in Dog. 
(Plate VII.) 


3.—Joseph Griffiths, M.D. 
Persons. (Plate VIIT.) 

6.—T. Stacey Wilson, M.D. Three Projection Drawings of Brain. 

7-—J.C. Ewart, M.D. Development of Skeleton of Limbs of Horse, with 
Observati ns on Polydactyly. 

-—Prof. Macalister. Development and Varieties of Second Cervical 

Vertebra. (Plates 1X., X.) 

9-—Notices of New Books. 

10.— Proceedings of the Anatomical Society of Great Britain and Ireland. 

11.—Index to Vols. 1.-XX. 


London: CHARLES GRIFFIN & CO., Ltd., 
EXETER STREET, STRAND. 


The Testes and Prostate Gland in Eunuchoid 


- AERONAUTICS. 


is a Monthly Paper in which the Proceedings of the recent Aeronautical 
Congress held in Chicago will be published. The latest accessible notes, 
news, and information about aeronautical engineering will be given each 
month, with reports of experiments, investigations, and illustrations of new 
inventins, with original contributions and articles written expressly for its 
Pages, selected matter from foreign and domestic sources, and editorial 
comments thereon. Iti will, in short, be a small paper devoted exclusively 
to the fascinating subject of aerostation, the interesa in which is increasing so 


rapidly. It is published Monthly by M. N. Forney, at 47_Cedar Street, 
=e York, U.S.A. Foreiga Subscrptiou, $1.20 per year; Single Copies, 
10 Cents. 











FOR SALE. 
The LAST EDITION of the 


ENCYCLOPADIA BRITANNICA. 


Complete with Index, Bound in Cloth, top Edges 
Gilt, equal to New. 


25 Volumes, £24 Ios. 


MACMILLAN & BOWES, Cambridge. 
NEIV EDITION OF WEBB’S CELESTIAL CBJECTS. 


CELESTIAL OBJECTS 
COMMON TELESCOPES. 


By the Rev. T. W. WEBB, M.A., F.R.A.S., 
Vicar of Hardwick, Heredfordshire. 
Fifth Edition, Revised and greatly Enlarged by the 
Rev. T. E. ESPIN. M.A., F.R.A.S, 
(Two Volumes.) Vol. I. now ready, With Portrait and a 
Reminiscence of the Author, Two Plates, and numerous 
Illustrations. Crown 8vo. 6s. 


Lonpon: LONGMANS, GREEN, & CO. 


Now Ready, Cloth, 8vo, 250 pp., Price 12s. net, Postage 6d. 
AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACES&. 


By F. W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY by JULIAN DEBY, F.R.M.S. 

Contents.—Preliminary Remarks—The Structure of Diatoms— Movement 

of Diatoms—Classification of the Diatomacez, with a Conspectus of the 

Families and Genera—Modes of Reproduction—Collecting Diatoms— 

Mounting Diatoms—Microscopical Examination—How to Photograph 

Diatoms.— BisLioGRAPHY. 

London: ILIFFE & SON, 3 St. Bride Street, E.C. 








The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. ; 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: , ° 
‘‘Instrument Company, Cambridge. 


PHCENIX FIRE OFFICE, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 


PROMPT PAYMENT OF CLAIMS. 
Joinr SecreTarres—W. C. MACDONALD and F. B. MACDONALD 


LOSSES PAID OVER £19,000,000. 


BEST  RAPER’S INK (DICHROIC) 
BLACK 


INK 
KNOWN In Jars, 6d. 1s., & 2s. each. 


Can be obtained in London, through Messrs. Barciay & Sons. Farringdco 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


When this Ink is used writing 
becomes a pleasure, 


May be had from all Stationers. 
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SAMUEL HENSON, 


LAPIDARY MINERALOGIST, é&c. 
ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examjle: of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

Beautiful Carved Queensland Opals, Labradorite, Rock Crystal, 
Agate, &c., &c. 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Karth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use »f Scudents, Science Teachers, Prospectors, &c., and to 
illustrate theleading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 48s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCUPEfrom 1s. 6d. each, Post Free. 
CaTacoGugs GRATIs. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, 
of Scientific Interest. 
Recent additions to stock include a small selection of Gem-stones, cut and 


in the rough, Wiorite and Biotite-Gneiss from various Scotch localities. and a 
fine series of Sedimentary Kocks. Specimen Tubes, Glass-topped Boxes, 





Card ‘Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, | 


Insects, and Birds’ Eggs, and Entomologists’ requisites always on hand. 
Lapidary’s work executed. 

Now Ready. THE GLACIALISTS’ MAGAZINE, No. 4, Price 6d. 
Also RESEARCHES ON THE UPPER CRETACEOUS ZONES, by 
W. F. Hume, D.Sc., price 2s 6d. 


On the rst of every Month. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britren, F.L.S., British Museum. 
ConTENTS :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in J ournals.—Botanical News.— 
Proceedings of Societies. 
Price 1s. 3d. Subscription for One Year, payable in advance, res. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


NATURE 


and other Objects | 





[JANUARY 4, 1894 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 


Editorial communications to the Editor. The 
telegraphic address of NATURE is ‘“‘ PHusis, 
LONDON.” 
SUBSCRIPTIONS TO “NATURE.” 
ga & 
a a Py ris. Be a I 8 ° 
Half-yearly. . ° coeoce e O 8G 6 
Cl 6 a 6 «4 's.6 4 6 ee 66 o 7 6 
To ALL PLACES ABROAD:— 
0 ee ae ee - IT 10 6 
Half-yearly. ..... ° ° o1 6 
ee ° o 8 o 
CHARGES FOR ADVERTISEMENTS. 
Three LinesinColumn ....... 0 2 6 
Pee kapeemer . ww es enone @ 8 
One Eighth Page, or QuarterColumn . 0 18 6 
Quarter Page, or Halfa Column ... 115 © 
Halfa Page,oraColumn ...... 3 5 0 
WhetePame .. «cs eccecee oe 6 C6 @ 


Money Oraers payable to MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C 


THROAT «© COUGH | 


| Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confections becomes actively 


healing. ; 
Sold only in Boxes, 7}d., and Tins, 1s. 1}¢., Labelled. 


JAMES EPPS & Co., Ltd., Homeopathic Chemists, Lonpon. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 





SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series:— 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES, 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
BARON ADOLF ERIK NORDENSKJOLD. 
LOKD KELVIN. 

HEKMANN L, F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 


SIR GEORGE B. AIRY 
J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 

SIR RICHARD OWEN. 

JAMES CLERK MAXWELL, 

JAMES PRESCOTT JOULE. 

WILLIAM SPOTTISWOODE, 

ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 

DMITRI [VANOWITSH MENDELEEFF. 
LOUIS PASTEUR. 





SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir A. Geikie 


is the First of a New Series. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; cr the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO.,, 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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MESSRS. MACMILLAN & CO.’S 


NEW BOOKS. 


LETTERS OF yASA GRAY. Edited by JANE LORING 


Vols. Extra Crown 8vo, 15s. net. 


THE COLLECTED WORKS OF TH MAS HENRY 
HUXLEY, F.K.S. In Monthly Volumes. Globe 8vo, 
55. each + ia (The Eversley Series.) 
Vol I. METHOD AND RESULTS. 
Vol. II. DARWINIANA, 
Vol. III. SCIENCE AND EDUCATION, 
Vol. IV. SCIENCE AND HEBREW TRADITION. 


AN ELEMENTARY TREATISE ON THE GEO- 
METRY OF CONICS. By ASUTOSH MUKHO- 
PADHYAY, M.A., Fellow of the University of Calcutta. 
Crown 8vo, 45. 6d. 

NATURE.—** The book appeals successfully to a larger 
public than the students of the Indian Colleges.” 


ELEMENTARY TRIGONOMETRY. By H. S. Hatt, 
M.A., formerly Scholar of Christ’s College, Cambridge ; 
Maser of the Military side, Clifton College; and S. R, 
KniGuT, B.A., M.B., Ch. B., formerly Scholar of Trinity 
College, Cambridge ; late Assistant Master at Marlborough 
College. Globe 8vo, 45. 6d. 


AN ELEMENTARY TREATISE ON THEO- 
RETICAL MECHANICS. By ALEXANDER ZIWET, 
Assistant Professor of Mathematics in the University 
of Michigan. Part I., Kinematics. 8vo, 8s. 62. net. 
Part II., Introduction to Dynamics, Statics. 8vo, 
8s. 6d. net. 


THE MECHANICS OF HOISTING MACHINERY 
Including Accumulators, Excavators, and Pile Drivers <A 
Text-B .ok for Technical Schools, and a Guide for Practical 
Engineers. By Dr. JULIUS WEISBACH and Prof. Gustav 
HeRMANN. Authorised Translation from the Second 
Germin Edition. By Kart P. DAHLsTRoM, M.E., 
Instructor of Mechanical Engineering at the Lehigh 
University. With 177 Illustrations. Medium 8vo, 12s. 6d. 
het, 


ELEMENTARY LESSONS IN STEAM MACHI- 
NERY AND THE MARINE STEAM ENGINE, 
With a short Description of the Construction of a Battle- 
ship Compiled for the Use of Junior Students of Marine 
Engineering. By Staff-Kngineer J. LANGMAID, R.N., 
and Engineer H. GAISFORD, R.N. New Edition. 
Revised and Enlarged. 8vo, 6s. net. 


A TEXT BOOK ON ELECTRO-MAGNETISM AN D 
THE CONSPRUCItION OF DYNAM 9s. Vol. L 
By DuGALD C. JACKsoN, B.S., C.E., Prefessur of Elec- 
trical Engineering, University of Wisconsin. 8vo, 9s. net. 


QUALITATIVE ANALYSIS TABLES AND THE 
REACIIONS OF CERTAIN ORGANIC SUB. 
STANCES. By E. x LETTS, D.Sc., Ph.D., 
F.R.S.E., F.C.S., &c., Professor of Chemistry in 
Queen's College, Belfast. 4'o, 7s. net. 

BRITISH MEDICAL FOURNAL.—* The work before 
us is certamly one of the best of its kind, and is free from 
objection if intelligently used by both teacher and student. 
The tables for the reactions of the alkaloids and of normal and 
morbid urine, as well as those for the examination of blood, 
urinary calculi, &c., will be found extremely useful to medical 
men, A special feature in the book is a very carefully prepared 
table of the solubilities of the salts of the various metals in the 
Principal solvents,” 


| 
| 
| 





A THEORY OF DEVELOPMENT AND HEREDITY. 
By HENRY B. Orr, Professor at the Tulane University of 
Louisiana, Crown 8vo, 6s. net. 

GLASGOW HERALD —‘‘His book will bear careful 
perusal because of its suggestive nature.” 

SCOTSMAN.—‘* Professor Orr does not profess to have 
proved, or worked out in its detail, his new ‘Theory of 
Development and Heredity.’ But he has stated it with 
admiral perspicuity, and the solution which he offers of the 
problem, ‘ How are changes brought about in the structure of 
organisms, and how are these changes transmitted to succeed- 
ing generations ? ’ deserves thoughtful examination as offering a 
key to certain of the deeper secrets of life and growth, both 
bodily and mental.” 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHE- 
MISTRY OF THE ANIMAL BODY. Including an 
Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S., Emeritus 
Professor of Physiology in the Owens College, Victoria 
University, Manchester; lately Fullerian Professor of 
Physiology in the Royal Institution of Great Britain, &c. 
With two Chromo-Lithographic Charts by Sp1LLow and 
WILKINSON. Vol. II., The Physiological Chemistry of 
Digestion. 8vo, 18s. 


THE ROMANCE OF THE INSECT WORLD. By 
BADENOCH. With Illustrations by MARGARET 
r D. “BADENOCH and others. Crown 8vo, 6s. 
TIMES.—‘‘ A pleasantly written introduction to the study 
of insect life, profusely and very attractively illustrated.” 
MANCHESTER GUARD/IAN.—“ As delightful a volume 
of the kind as we have seen for a long time. The title is very 
appropriate, as the author’s descriptions are not less fascinating 
than valuable as introductions to the study of entomology.” 


NATURAL VALUE. By FRIEDRICH VON WIESER, 
Profess »r in the German University of Prague. Edited 
with a Preface and Analysis by WILLIAM SMART, M.A., 
LL.D., Lecturer on Political Economy in the University of 
Glasgow. The Translation by CHRISTIAN A. MALLOCH. 
8vo, 10s. net. 

77MES.—‘*‘ Of the school of Austrian economists which has 
applied itself to the elaboration and utility of that theory of 
value known as ‘ The Final or Marginal Utility Theory,’ which 
the late Professor Jevons was one of the first to expound in this 
country, Professor Von Wieser, of Prague, is one of the most 
distinguished leaders. . . . His work on ‘Natural Value’ is 
the latest and most complete exposition of the whole theory. 


| As such it will be welcomed by all serious economical students 
| in this country.” 


ELEMENTARY COURSE of PRACTICAL SCIENCE. 
Par [. By HUGH GORDON, Pott 8vo, Is. 

Prepared in accordance with the directions given in the New 
Code of Evening Continuation Schools. 

Sir Puituiep Macnus in VA 7TURE.—“ Mr. Hugh Gordon 
has broken comparatively new ground. His little book gives 
a very satisfactory answer to the question: How can the ele- 
ments of science be so taught as to become a means of educating 
young children? . . . Although an instalment only of a com- 
plete course, it indicates very fully the method to be followed, 
and the objects to be aimed at in teaching +cience to beginners. 

- Thech.ld who has gone through this course will have learnt 
to be observant and accurate, and will have acquired a 
certain skill in the use of some of the simpler instruments of 
science. This is no small result of such a short course of 
lessons,” 


MACMILLAN & CO., LONDON. 
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MICROSCOPIC OBJECTS. 


NEW AND INTERESTING. 


£ a & 
Phantom Shrimp (Cafvel/a linearis) ove on@ & 6 
Young Lobster, 1s. 6¢. Sandhopper eos oO t 6 
Fresh-water Shrimp (Gammarus pulex) ... ~~ & © 
Rock-fish Louse (Caligus centrodontii) ... wow @ 8 6 


Marine Fleas (Asterofe maria), show|ng crystals 
of carb nate of lime; very pretty and in- 








teresting ... eee eos ove ove 0 3 0 
New Slides of Rotifers :—Triarthra, 2s.; Limnias 
35.; Anurea, 2s.; Notops, 35. 6d.; Asplanchnao 2 6 
Sections of Stems of Exogen, Endogen, an! Acro- 
gen, double-stained, mounted separately on 
one slide... eee eee eee ooo wt @ § 
Anatomy of Leaf—g species onone slide ... w@ 2 6 
Antheridia and Archegonia of Sphagnum obtusi- 
folium, munted separately on one slide .«.0 2 © 
Ilium of Moss oe den ose we & @ 
Volvox globator... one ole eve ove a 
Group of about 150 Diatoms from Glengore, Jut 
land ; very fine one Sie o we 6s 
Type-slide of 400 different species of Diatoms, 
each species mounted separately with the 
name photographed beneath it, in case wok © 6 
Set of 12 Test Objects, suitable for all powers, 
in case 7 I 10 


Very beautiful Artistic Groups, composed of Dia- 
toms, Wheels of Chirodota, Archors and 
Piates of Synapta, unsurpassed for exhibition 
purposes each 8s. 6d., 16s., and 1 1 0 

Any of the above Objects sent by return on receipt of 
remittance for price. 

Crassiriap List, representing a Stock of 40,000 First- 
class Objects, sent post free on application. 


MICROSCOPES AND APPARATUS. 

WATSON & SONS’ TRIPOD EDINBURGH STU- 
DENT’S MICROSCOPE issuitable forinvestigations 
with the highest powers. The quality and workman- 
ship are the finest possible, and it is unequalled for 
stabilityand convenience of manipulation by any other 
— size or Student’s Instrument. Price from 

4 55. 

WA'TSUN & SONS’ VAN HEURCK MICROSCOPE 
combines every mechanical convenience with the ut- 
most precision in all the working parts, and is 








Unsurpassed for Photo-Micrography and all Research 
of the most delicatenature 

NEW SERIE8 OF APLANATIC MAGNIFIERS.— 
Made in three powers, magnifying respectively 6, 10, 
and 20 diameters. ‘They give large and flat field, excel- 


lent Lope distance, and exquisite definition. Price | 
148 6d. each. 
LABORATORY DISSECTING MICROSCOPE, ar- | 


ranged to carry the above magnifiers, and of mos 1| 
convenient design, price £2 2s. | 


| 





Full Iliustrated Catalogue of Microscopes and Appa 
ratus sent Post free on application to 


W. WATSON & SONS, 


Opticians to H.M. Government, 
313, HIGH HOLBORN, LONDON, W.C. 
and 78 Swanston Street, Melbourne, Australia. 
Awaraed 37 Gold and other Medals at International Ex- 





hibitiops, including 5 ~ Awards at the World’s Fair 
Chicago, 1893, for Excellence of Maufactures. 
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VEAL & CHICKEN, 
MEAT LOZENCES Be 
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SEA STURTLE 
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FRY’S 














COCOA |: 


Pure 
Concentrated 


60 Prize Medals Awarded to the Firm. 


BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 





London, and Published by 


January 4, 1804 


oria Street, in the City ot 
New York.—TuursDay, 


read Street Hill, Queen Vict 
W.C., and 66 Fifth Avenue, 


p Sons, Limitep, at 7 and 8 B 
. at 29 Bedford Street. London, 


y RicHARD CLAY AN 
MACMILLAN AND Co. 


Printed b 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
** To the solid ground 


Of Nature trusts the mind which 


~ No. 1263, a 49] es ay 


Registered asa Benpeee at the Genual Post Office. 7 








TH URSDAY, JAN UARY II, 


builds for aye.””—WoORDSWORTH. 


PRICE SIXPENCE. 


[All Rights are Reserved. 
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NEW LANTERN: SLIDES 


PUBLISHED BY | 
NEWTON & CO., 3, Fleet St., London. | 


The Great Barrier Reef of Australia ee 98 Slides. 
Bacteriology (by Prof. Crookshank) so s+ 57 9 
"Mongst Mines and Miners (Dolcoath) ae aa a 
Geology—Extinct Monsters (Hutchinson) ... oo SP ws 
Coal Mining ... we oe Pee s+ 34 » 
The Tower of London | ‘il ins = - ao 
Ascent of Monte Rosa =e im se om MP: a 
The St. Gothard Railway _ ... on a ae ao 
Khyber Pass to Bombay = = oe ++ I50 
National Gallery Pictures... i oe SF op 


&c. , &e. | 
Complete Catalogue of all the Slides published by NewTon & Co. | 
and of the most recent 
OPTICAL LANTERNS FOR SCIENTIFIC DEMONSTRATION, | 
PROJECTING MICROSCOPES, PROJECTING POLARISCOPES, | 
&e. 
Price 6d. Post Free. 
} 


THE NEW 


| 
The most Luminous Lime Cylinders made. Turned perfectly | 
| 





true out of Solid Stone Lime. Packed in half-dozens. Per tin, 2/- 





PRICES, 
@ Pattern A, for Spirit 
only. 
Flame, 3}in., 9/- 
5in., 11/6 
a 7in., 18/6 } 











Sg 
AUTOMATIC BURNERS & BLOWPIPES, 


FOR USE WITH 


METHYLATED SPIRIT AND GASOLINE. 


For Spirit,f20/- 
For Gasoline, 22/6 


Pattern B. | 


| 
| 
INDISPENSABLE WHERE NO GAS. | 





SIMPLE IN CONSTRUCTION. 


ABSOLUTELY SAFE. 


FOR ANALYTICAL CHEMISTS, 
ASSAYERS, JEWE LLERS, DENTISTS. 


JOHN J. GRIFFIN & SONS, 
22 GARRICK STREET, LONDON, W.C. 





a4 





NALDER BROS. & CO. | 
16 Red Lion Street, Clerkenwell, E.C. 


GALYANOMETER MIRRORS, 


PLANE AND CONCAVE. 


|_ALSO LENSES & OBJECT-GLASSES, 


AND 
HIGH-CLASS OPTICAL WORK. 


These are all made under the personal supervision of Mr. 
ANDERSON, late of H. ANDERSON & Sons. 


NALDER BROS. & CO. 


CATALOGUES ON APPLICATION, 








TELEGRAPHIC ADDRESS : TELEPHONE 
SECOHM, LONDON. No. 6770. 
c ALLENDAR’ “a 


PATENT 


ELECTRICAL PYROMETER 


FOR SCIENTIFIC AND COMMERCIAL PURPOSES. 


Descriptive Pamphlet of the above will be sent Post free 
on application. 


SOLE MANUFACTURERS 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


| PHYSIOLOGICAL APPARATUS a SPECIALITY. 
Also MAKERS of PHYSICAL APPARATUS, 
Such as are described in advanced TEXT-BOOKS. 








escriptive List of hectoennnntn. with 95 Iilustrations, Post 
Free, 1s. 6d. 


Address all Communications— 


“INSTRUMENT COMPANY,” CAMBRIDCE. 
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NOTICE. 


With NATURE of Aaansigees:. Al 
next will be issued a LITERARY 
SUPPLEMENT, the outside 
pages of which will be devoted 
to PUBLISHERS’ ADVERTISE- 
MENTS. Such Advertisements 
should be sent to the Office of 
NATURE at onee. 





ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY NEXT aw ARY 16), at Three o’clock. Prof. CHARLES 
STEWART, Pres. L.S., M.R.C.S. Fullerian Professor of Physiology, R.I. 
First of Nine ody on *‘ Locomotion and Fixation in Plants and 
Animals."" One Guinea the Course. 

THURSDAY (JANUARY 
AINGER, M.A., LL.D. 
of Swift.” Half-a-Guinea. 

SATURDAY (JANUARY 28), at 
CUMMINGS, F.s.A. Hon. R.A.M. 
Schools of Musical Composition” 
Guinea. 





18), at Three o’clock, the Rev. Canon 
First of three Lectures on “‘ The Life and Genius 


Three o’colck. Prof. W. H. 
First of Three Lectures on ** English 
(with Musical Illustrations). Half-a- 


Subscriptior to all the Courses in the Season, Two Guineas. 

FRIDAY (JANUARY 10), at Nine o'clock. Prof. DEWAR, M.A., 
LL.D., F.R.5., on ‘* Scientific Uses of Liquid Air.” 

To the Friday Evening Meetings Members and their friends only are 
admitted. 


BEDFORD COLLEGE, LONDON, 
(FOR WOMEN). 
8 and 9 YORK PLACE, BAKER STREET, W. 

LENT TERM will begin on THURSDAY, JANUARY 18, 1894. 

Preparation for Matriculation and all the Examinations for Degrees in 
Arts and Science held by the University of London. Also Lectures for 
all branches of higher education. Single Courses may be attended. 

ctures are now being given for the M.A. Degree, Branch IV. 

The Biological, Botanical, Chemical, and Physical Laboratories are open 
to Student- for Practical Work and for rigina! Research. 

Evening Lectures at Reduced Fees for | eachers. 

The Art Scho 1 is open from 10 to 4. 

All inquiries to be made of tne Principal, Miss Emity Penrose. 


Special 





BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
TRAINING DEPARTMENT. 
The SESSION of 1894 will begin on THURSDAY, JANUARY 18, 


“This Department provides Professional Training for Women in the Theory 





and Prac tice of Teaching, and full Prepara ation for the Teaching Diplomas of 
Lox on and Cambridge. Evening Lectures for those actually engaged in 
Teachis g. 

There 1s a Loan Fund in connection with this Department 

For all particuiars, apply to the Principal, Miss Emity Penros: 


LUCY J. RUSSELL, Honorary Secretary. 


LONDON UNIVERSITY EXAMINA- 
TIONS. 

EVENING CLASSES IN EXPERIMENTAL PHYSICS. 

Specially adapted for Students preparing for the Preliminary Scientific’ 
Intermediate Science ‘Pass and H» nours) and B.Sc. (Pa-s and Honours) 
E xaminati ns are held at the Birkbeck Institut ion, Bream’s Buildings, 
Chancery La 

The Conrses i adtade Experimental Lectures, Tutorial Classes, and Labora- 
tory Pra tice. 

Derailed Prospectus on application to the Secretary of the Physics 
Classes. 





GOVERNMENT GRANT of £4000 for the 


Promotion of Scientific Research.—Applications for the Year 1894, to be 
considered at the Annual Meeting of the Government Grant Committee, 
must be furwarded to the SECRETARIES, Royal | Society, Burlington 
House, London, W., marked “* Government Grant,” before MARCH 1, 
and must be written upon Printed Forms, which may be obtained from 
the AssIsTANT SECRETARY. 


BACTERIOLOGICAL DE PARTMENT. 


KING’S COLLEGE, LONDON. 


Director of the Laboratory: Prof. CROOKSHANK, M.B. 
Demonstrator: Dr. HEWLETT. 


The Laboratory is open daily from 1oa.m. to 5 p.m. for INSTRUCTION 
and ORIGINAL RESEARCH. 
Fee for one month. £5 5s. 
Evening Class, M :nday, 7 p.m. to 9 p.m., £2 2s. 
Evening Class on Fermentation, Wednesdays, 7 p.m. to 9 p.m., £2 2s. 
For Syllabus apply to the SECRETARY. 


THE ELECTRICAL 
‘GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 


PrincipaLc—G. W. ne TUNZELMANN. B.Sc., M.I.E.E. 
Senior-Instructor—C. CAPITU, M I.E.E., M.1.M.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools. Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, ané 
Mining Engineers. for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’ s Hill and the Central Institution. 


DEVON COUNTY COUNCIL. 


The Technical Instruction Committee require an «(JRGANISING 
SECRETARY to act under their directions, and to give his whole time 
to their servi: e. 

Salary £302 per annum, with reasonable travelling and office expenses. 

Candidates must be over 24 years of age, and under 40, and the elected 
Candidate will be expected to enter on his duties on APRIL 1, 1894. 

Canvassing (direct or indirect), either persunaliy or by letter, will bea 
disqualification. 

Applications marked ‘‘ Technical Instruction Secretary,” stating age and 
qualifications, with not more than three recent Testim»nials, to be sent to 
the Clerk of the Council, the Castle, Exeter, on or before WEDNESDAY, 


JANUARY 24, 1894. : 
H. MICHELMORE, Clerk of the Council. 
Exeter, January 4, 1894. 


STAFFORDSHIRE COUNTY COUNCIL. 


The Technical Instruction Committee are prepared to receive applications 
fur the office of ORGANISING SECRETARY, in consequence of the 
resignation of Mr. D. E. Jones, B.Sc., on his appointment as Inspector 
under the Science and Art | epartment. 

Salary, £400. with travelling and out-of-pocket expenses. Particulars of 
duties, &c., can be obtained from the undersigned on or after SATURDAY, 
the 20th inst. 

Applications must be received by FEBRUARY 6, next. 

MATT. F. BLAKISTON, Clerk of the County Council. 

Stafford, January 3, 1894. 


THE AUTHOR of ‘““NATURE’S STORY 
BOOKS” has pleasure in announcing ‘LECTURES TO LITTLE 
FOLKS ” to be delivered in London and Suburbs.—Particulars (e0- 
cl .se stamp), SECRETARY, School of Science, Chancery Lane. 


WANTED. Re-Engagement as Laboratory 


and Lecture Assistant. Chemistry and Physics. Four years Rugby 
Sch ol and four Oxford University. Can make Apparatus —Address, 
P. H. Wav‘ er, 15 Plantation Ruad, Oxford. 


CHt MISTRY. —ene in Chemistry for 
all Medical and other Examinations. Practical Work. Tuition by 
Correspondence.—Address, ‘‘ R. C. T.,” 6 Gower Street, W.C. 


FOR SALE. —o0e Genuine Paleolithic Flint 


Impl emeuts. —H. Ley 1 Peckham Grove, 1 o :don, 5.E 


ALBERT E DWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 
Implements of Savage Warfare, Idols. Sacred Masks Peruvian Pottery, 














| Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 








Or 
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Sales by Auction. 


MONDAY, JANUARY 22. 


THE VALUABLE COLLECTION OF BRITISH LEPIDOPTERA 


FORMED BY THE LATE REV. HENRY BURNEY. 
MR. J. C. STEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
TANUARY 22, at half past 12 precisely, the remaining portion of the 
well-known and valuable Collection of BRITISH LEPIDOPTERA, 
formed at great expense during many years, of the late Rev. Henry 
Burney, of Wavendon Rectory, Woburn Sands, comprising extensive 
series and many rare species of Pyralidz, Tortrices, ‘Tinea, and Ptero- 
phorina. Also a large number of unarranged and duplicate specimens 
of both Macro- and Micro-Lepidoptera. 

On view the Saturday prior, 10 till 4, and Morning of Sale, and Catalogues 

had. 
MONDAY, JANUARY 22. 

THE VALUABLE COLLECTION OF BRITISH LEPIDOPTERA 
FORMED BY THE REV. J. SEYMOUR ST. JOHN, F.E.S. 
MR. J. C. STEVENS will include in his 

Sale by Auctien at his Great Rooms, 38, King Street, Covent Garden, 
on MONDAY, JANUARY 22, the valuable Collection of 7000 
BRI'ISH MACRO-LEPIDOPTERA formed by the Rev. J. S. Sr. 
Joun, including good series in fine condition, many bred. Also the 

handsome Mahogany 38-drawer Cabinet. 


On view the Saturday prior, 10 till 4, and Morning of Sale, and Catalogues 
had. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate theleading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price List of Minerals, Rocks, and Stratigraphical Series 


of Fossils Post Free. 


~ CONCHOLOGY. 


New and interesting Species of Recent Shells from Borneo, Phitippine 
Islands, China, &c., &c. 


| COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, & 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises, 
and supplied promptly at moderate prices. 


Rectangular, from rs. 3¢. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 
Price List on Application. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


BIOLOGICAL SPECIMENS" 


FO 


DISSECTION. 


ALL the forms required for the various Science Courses, notably the 
London B.Sc. Intermediate and Final. 

To show the range in the supply, we select the following few examples 
from our list of upwards of §00 types :— 

Scy.tiium, 6s. 6d. per doz. PaTE.La (large). 15. 6@. per doz. 

AMPHIOXUS, 6s. 6d. ,, Cuirons (2 ins. long), 4s. ,, 

ASCIDIA, 45. ea | Nerets (large), 3s. a“ 

Sepia, 15. 6d. each. | HOLoTHURIANS (3 ins. long), ts. 4¢. each. 
Smaller Quanticies at Proportionate Prices. 
SKELETONS AND DISPLAYED SPECIMENS 
FOR DEMONSTRATION PURPOSES. 
MUSEUM SPECIMENS. 


LISTS ON APPLICATION. 














ROCK SECTION S for the MICROSC()PEfrom 1rs.6d.each, Post Free. | 


CaTaLoGugs GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


SAMUEL HENSON, 


LAPIDARY MINERALOGIST, é&c. 


ESTABLISHED 1840. 
Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Exainple< of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cur and in the R wgh. 


Beautiful Carved Queensland Opals, Labradorite, Rock Crystal, | 


Agate, &c.. &c. 
Choice Specimens of New Minerals suitable for Collectors and Museums. 
The Finest C.,llection of Mocha Stones ever made now on View. 
Diatomaceous t.arth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. | 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recent additions to stock include a sinall selection of Gem-stones, cut and | 


in the rough, ! iorite and Bivtite-Gneiss from various Scotch localities. and a 

fine Series of Sedimentary Kocks, Specimen Tubes. Glass-topped Boxes, 

Card Trays, Labeis, Bl »wpipe Apparatus, Cabinets for Minerals and Fossils, 

Insects, and Birds’ Eggs, and Ento nolugists’ requisites always on hand. 
Pidary’s work executed. 


Now Ready THE “;LACIALISTS’ MAGAZINE, No. 4, Price 6d. 
Also RESEARCHES ON THE UPPER CRETACEOUS ZONES, by 
W. F. Hume, D.Sc., price 2s 6d. 


| SINEL & HORNELL, Biological Station, Jersey (C.L.). 


~ COLLECTIONS oF MINERALS, ROCKS, 08 FOSSILS 
Specially prepared to meet Requirements of Students, Lecturers, &. 


| _ And Illustrating the various Manuals, &c., as used at all Colleges, 
| Schools, &c., price 10s. 6a. to 42s. and upwards. Special Instruction and 
| Collections for Travellers, Prospectors, &c. Terms on application. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
oflocalities. All one price, 1s. 6¢. each, p»st free. List free on application. 
Apparatus, Cabinets, and Appliances for Museums 

| and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 


JAS. R. GREGORY 


MINERALOGIST AND GEOLOGIST, 
| 88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 


NOTICE OF REMOVAL. 


T. E. BOLTON’S Agency for the Supply of Microscopical 
Pond Life, and Biological Specimens for Dissection, from 


FARLEY ROAD, MALVERN LINK, 
TO 
New ) 25 BALSALL HEATH ROAD, 
Address— BIRMINGHAM. 


TO SCIENCE LECTURERS. 


See Mr HUGHES'S PA! EN’? COMBINATION OPTICAL LAN- 
FEKN, used y late W LANT CARPENTER, Esy , Prof. Forses, &c. Minia 
ture ' riple Lantern constructed for B. J. MALo+N, Esq., thisseason. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Instituti.n, Dr. H. GRartan +uiInNESS, Madame 
ApgELINA Parti, &c. Patent Pamphengos Science Lanterns. Science Lecture 
Sets. Novelies. Cheapest Lantern Outfits in the World. Grandly Ilus- 
trated Catalogue, over 180 choice Engravings, 6¢@ ; Postage. ; i 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2 Pamph- 
iets Free. —W. C. HUGHES, Speciacist, Brewster ttouse, 82 Mortimer 

Road. Kingsland, N. 
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By LIONEL S. BEALE, M.B., F.R.S. 


SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s. 

OUR MORALITY AND THE MORAL QUESTION. 
and Ed. 3s. 6d. 

THE LIVER. Pp. 230. 86 Illustrations, many coloured. 55. 

HOW TO WORK WITH THE MICROSCOPE. Io 
Plates. 21s (Harrison.) 

PROTOPLASM. 4th Edition. (Harrison.) 

THE MICROSCOPE IN MEDICINE. 86 Plates. 

BIOPLASM : or, Living Matter. 6s. 6d. 

ON LIFE AND ON VITAL ACTION. 5s. 

THE MYSTERY OF LIFE. 3s. 6d. 

THE “MACHINERY” OF LIFE, 2s. 


J. & A. CHURCHILL. 


DUST N AIR. 


2I5. 


London: 


AITKEN’S POCKET DUST COUNTER. | 


AITKEN’S KONISCOPE. 


PLATTNER’S COMPLETE BLOWPIPE 
LABORATORY, 
FOR GEOLOGISTS, MINERALOGISTS, AND SCIENTIFIC 
VOYAGEURS. 
For the Qualitative and Quantitative Analysis of Minerals, including very 
numerous ; Assay and Blowpipe Tools and Reagents, with a fine Balance in 
collapsible glass case. ‘lravelling Case measures 214 X 17} X 18}. 


Weighs solbs. Price £25 12s. 6d. 





THE CANTILEVER ENLARGING APPARATUS, 
FOR SCIENCE, PHOTOGRAPHY, DRAUGHTSMANSHIP. 


30 various Sizes. Spec ial Descriptive Pamphiet Post Free. 


The Universal Projection Lantern for Science Lecturers, 


with vertical and horizontal optical systems for all kinds of experiments, 
and ordinary Lantern slides, pag and figuring of Sums. T . ” ae 
follows the teacher’s pencil From £8 1 

Complete with mirrors, ements Prisms, and “special cut off oxy- 4 
burner =a £10 


MICROSCOPES AND ACCESSORIES. 

Large Stand, rack motion, mechanical stage, Abbe illuminator, sub- 
stage with rack. as Objectives, 16, 8, 4,and 2m/m 
Homog. im. Comp. Oculars, 4, 6, 8, and 12, mages 
60 to 1500 diameters, in very handsome cabinet.. £65 100 

Do. do, with solid stage, modified to magnity 
60 to 1000 diameters... ee £40 100 

Petrological Microscope, for the ana ontede of Rocks and 
Minerals, with orange Quartz Disc, Coecalines, magnifying 
12 to 480 diam.. one on me £25 0 0 

Petrological Microscope... £10 100 

Do. do. ... £6 60 

Microscope for General Science or “Medical Study, medium 
stand with rack, illuminator with rack and iris, 2 Cutan, © Objectives. 
and double nose-piece magnifying 40 to 420 £15 1 

Additional powers and accessories can be fitted on to this fine 
nstrument. 


Bacteriological or General Speen, rack stand, illumi noe, 2 Bs 

pieces, and 2 objectives o 

Oil Immersion for it ee 8 8 ° 
CHEMICAL APPARATUS & PURE mernmee 

pocket Spectroscope, 3} in. long. fixedslit .. 

do. 3t in. long, "adjustable slit 3a) : 

De. do. 48 in. long, Rain Band . 50/- 


FINE CHEMICAL BALANCES, SHORT AND LONG BEAM. 
Museum, SPECIMEN, AND PREPARATION JARS, BorrLes, AND 
CorkKING Tunes. 
wy XxX. =. IAM HU™M =e, 
SCIENTIFIC INSTRUMENT MAKER, 

2 WEST COLLEGE STREET, EDINBURGH. 
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READY SHORTLY, PRICE 2ls. 


THE 


DAWN OF ASTRONOMY, 


A Study of the Temple Worship 


and Mythology of the Ancient 
Egyptians. 
J. NORMAN LOCKYER, 
Cc. F.RS., &e. 
Illustrated. 


The author endeavours to show that the Egyptian temples 
were built so as to secure observations of the sun and stars at 


certain times of the year. He next attempts to determine the 


stars so used, to find the astronomical ideas underlying the 
observations, and to trace some of the myths which arise out of 


them. A close similarity is suggested between the Babylonian 


and Egyptian astronomical ideas. 


CASSELL & COMPANY, Limited, 


LUDGATE HILL, LONDON. 
THE GEOGRAPHICAL JOURNAL. 
ConTents—JANUARY. 

I'he Renewal of Antarctic Exploration. By Dr. Joun Murray. 
‘The Benue and the Anglo-German Treaty. 1893. By E. G. RAVENSTEIN. 
Discovery of a Map by Columbus. By Dr. Cart Pgeucker. 
American Cliff Dwellers. By Clements R. Markuam, C.B., 
Dr. von Drygalski’s Greenland Expedition, 1892-93. 
Geography of Haiti. 
The Pyrenees. 
The Monthly Record. 
Obituary: Dr. Hendrik Rink. By Dr. Roserr Brown. Alexander Low 

Bruce. Meetings of the Royal Geographical Society, Session 1893-4 


Geographical Literature of the Month. New Maps. 
Numerous Maps and Illustrations. 


Price 2s. 


F.R.S. 


SOLD BY 

Paris: Barr?re. Vienna: ARTARIA AND Co. Hamburg: L. FRIBDER- 
ICHSEN AND Co. St. Petersburg: WaTKIns AND Co. Manchester: JoHN 
Heywood. Edinburgh: Doucras anp Fouts. Dublin: Hopes, 
Foster, AND Co. Berlin: D. Reimer. ey my F. A. BrockHavs. 
New York: ScrisNER AND Sons. Melbourne: E. A. PeTHerick Anp Co. 


EDWARD STANFORD, 26 and 27 Cockspur Street, S.W. 


FOR “SALE. 
The LAST EDITION of the 


ENCYCLOPADIA BRITANNICA. 


Complete with Index, Bound in Cloth, top Edges 
Gilt, equal to New. 


25 Volumes, £24 Ios. 


MACMILLAN & BOWES, Cambridge. 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, Janvary 11. 


MATHEMATICAL Society, at 8.—On Green's Function for a System of 
Non-intersecting Spheres: Prof. W. Burnside, F.R.S. 


J 
[NsTITUTION OF ELecTRICAL ENGINEERS, at 8.—Inaugural Address of 


the President : Alexander Siemens. 
FRIDAY, JANUARY 12. 
RovAL ASTRONOMICAL Socigry, at 8 


SATURDAY, January 13. 


ASSOCIATION FOR THE IMPROVEMENT OF GEOMETRICAL TEACHING, UK1- 
versity CoLLeGg, Lonpon, at 2 —Note on the Herbartian View of the 
Place of Mathematics in Education: W. 
Circle of Boscovich: E. M. Langley. 
T. Wilson. 


-A School Course of Mathematics: 


SUNDAY, January 14. 


Sunoay Lecture Society. at 4.—Mountain- Craft (with Oxy-hydrogen 
Lantern Illustrations): C. T. Dent, 


MONDAY, January 15. 


Vicroria INstiITUTE, at 8.—Eastern Discoveries Confirmatory of Scrip- 
ture: Prof. Hull, F.R.S. 


TUESDAY, January 16. 


ZooLocicat Society, at 8.30.—On some Points in the Structure of the 
Young of Echidna A tes Bho. Prof.W. N. Parker.—On a Collection of 
Butterflies made in Manica, Tropical South-East Africa, by Mr. F. C. 
Selous in the Year 1892: Roland Trimen, F.R.S.—Remarks on Cerco- 
pithecus Wolfi: Dr. A. B. Meyer. 


instiTuTION oF CiviL ENGINEERS, at 8.—The Concentration and Sizing of 
Crushed Minerals: Robt. E. Commans. (Discussion.) 
ovaL STATISTICAL SoctETY, at 7.45.—Modes of Census-taking in the 
British Dominions: Reginald H. Hooker. 
Rovat InsTiITUTION, at 3.—Locomotion and 
Animals: Prof. Charles Stewart. 


Fixation in Plants and 


Rovat HorticuLturat Society, at 2.—Fruit and Floral Meeting. 


WEDNESDAY, JaNvuary 17. 


Rovat METEOROLOGICAL Society, at 8.15.—Annual General Meeting.— 
Report of the Council.—Election of Officers and Council. —The Climate of 
Southern California: Dr. C. Theodore Williams. 


Rovat Microscopicat Society, at 8,—Annual Meeting.—Presidential 
Address: A. D. Michael. 


EntTomovocicat Society, at 7.—Annual Meeting.—Election of Council 
and Officers for 1894.—Address by the President. 


THURSDAY, January 18. 


Rovat Society, at 4.30.—The following Papers will Jvodadly be read :— 
The Homogeneous Partition of Space: Lord Kelvin, P.R.S.—On Intra- 
cranial Pressure, Preliminary Note: Dr. Leonard Hill.—An Attempt to 
Measure Statistically the Number of Legitimate Births, compiled from 
Observations made at Budapest: J. Kérési.—Experimental Investiga- 
tion on the Effective Temperature of the Sun: W. E. Wilson and P. L. 
Gray.—The Thermal Radiation from Sunspots; Preliminary Notes of 
Observations made at Daramona, Streete, co. Westmeath, 1893: W. E. 
Wilson —Appendix to a Communication termed ‘“The Mechanical Equiva- 
lent‘of Heat”’ (Phil. Trans., vol. 184, 1893): E. 
Transformation of , oe Wave-Surfaces by Homogeneous Strain: O. 
Heaviside, F.R.S 


Linnean Society, at 8.—On the Origin of the Structural Peculiarities of 
Climbing Stems by Self-Adaptation in Response to External Mechanical 
Forces: Rev. Geo. Henslow. 


J. Greenstreet —The Eccentric | 
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Just Published, Crown 8vo, Price gs. net. 
MIiININ G: 
“AN ELEMENTARY TREATISE ON THE GETTING OF MINERALS. 


By ARNOLD LUPTON, M.LC.E., F.G.S., &c. 
Mining Engineer, Certificated Colliery Manager, Surveyor, &c. 


With 596 Diagrams and Illustrations. 


LONGMANS, GREEN, & CO. 


PHGNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

Joint SecreTaries—W. C. MACDONALD and F. B. MACDONAL D 

LOSSES PAID OVER £19,000,000. 


STANLEY) 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Iliustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MeEpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address:—GREAT TURNSTILE, HOLBORN LONDON. W.C. 


A MAGNIFICENT 
BINOCULAR MICROSCOPE 


By ROSS 
For Sale—A Bargain. 


LONDON : 











Consisting of Largest Stand, Graduated Substage, Achromatic Condensers 
Wenham’s Binocular arrangement, expensive Micro-Spectroscope, Polarising 
Apparatus, Highest Class Objectives from 3 inches to }, all by Ross; also 
ay, Apparatus Lamp, &c., Objects, &c., equal to new. Cost nearly £200 ; 
will be sold a bargain. Particulars of ,W.C. HuGues, Brewster House, 
Mortimer Road, Kingsland, London, N. 


W. WILSON, formerly Foreman at Messrs. 


H. Griffiths.—On the | 


Cuemicat Society, at 8.—The Molecular Formule of some Liquids as | 


determi: ied by their Molecular Surface Energy, I.: 
-S., and Miss Emily Aston, B.Sc.—Contributions to our Knowledge 
of the Acontte Alkaloids: VIII. On Picraconitine: Prof. Dunstan, 
F.R.S., and E. F. Harrison.—IX. The Action of Heat on Aconitine: 
Prof. Dunstan, F.R.S., and F. H. Carr.—X. Further Observations on 
~ Conversion of Aconitine into Isaconitine : Prof. Dunstan, F.R.S., and 
- H. Carr.—The Interaction of Benzylamine and Ethyl Chloracetate : 
ky Mason and Winder. 


Prof. Ramsay, 


Rovat Institution, at3.—The Life and Genius of Swift: 
Ainger 


Rev. Canon 


FRIDAY, JaNnvary ig. 


instiruTION or Civit ENGINEERS, 


SPIT ? at 7.30.—Discharging and Storin 
Grain: William G. Wales. 5 . 


| 


| 


— InsTITUTION, at 9.—Scientific Uses of Liquid Air: Prof. Dewar, 


SATURDAY, January 20. 
Rovat Insritu 
Musica! | Illustrations): Prof. W. A. Cummings. 


rtON, at 3 —English Schools of Musical Composition (with | 


ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out f for Professors. —56 Crogsland Road, Chalk Farm, London, N. .W. 


New Publication. Subscriber's Edition, 


Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber’s Name will be Printed on his or her own Copy), 


Entitled 
FOURNET, 1892. 


CONTENTS :— 
AN ILLUSORY EYE DISEASE. 
PROGRESSIVE (sic) MYOPIA. 
Case No. 1.—Culled from Mr. Rosert BRupENELL CARTER. 
One Lithographed Prescription. Four Wood Engravings. 
Case No. 2.—Culled from Mr. NetTLesuiP. 
One Lithographed Moorfields Hospital Form. 
Case No. 3-—Culled from Mr. Joun Couper. 
One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry SiLcock. 
One Lithographed Moorfields Hospital Form. 
Case No. 5.—Culled from Mr. Georce Lawson. 
One Lithographed Moorfields Hospital Form. 
Case No. 54is.—Culled from Mr. Crircuetr. 
One Lithographed Prescription. 


FOURNET ON CONVERGENT SQUINT. 


Case No. 6.—Culled from Mr. NETTLESHIP. 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving. 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 
A FOURNET, 
58 BENTINCK ST., WELBECK ST., LONDON, W. 


Price 25. 
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To SCIENTISTS and LANTERNISTS, &c. NOTICE.—Advertisements and business letters for 
THE ART OF PROJECTION, AND COMPLETE NATURE should be addressed to the Publishers; 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine [llus- Editorial communications to the Editor. The 


trations, with Priceless wrinkles in all Branches of Optical Projection. telegraphic address of NATURE #s ‘* PHusis, 
Never before Published. ‘How to choose, what to avoid, and how to LONDON.” 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and c 


Polarising Lanterns, Slide Making and Painting, Enlarging, Register- SUBSCRIPTIONS TO “ec NATU RE,”’ 
4s 


ing, &c, &c. Prof. MALDEN says:-‘‘A thoroughly practical W ork, 


and should be studied by the experienced operator and amateur alike. a. 
= sees see “ee ‘oo -_ > Manipulations. Price, Yearly . ee be & ee ek ee ee ae 
und in Cloth, 3s. 6d.; »S ~ Jorth its weight in gold ’ 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster et eae oe a es 
House, Mortimer Road, Kingsland, North London. Quarterly es ee i 6 
To ALL PLACES ABROAD: — 
BREAKFAST—SUPPER. 0 Ee ae ek 
See + +s ee net «OAS 
EPPS’S Quarterly ...... ae ) A 
CHARGES FOR eer as" tn: 
CGCRATEFUL—COMFORTING. Three LinesinColumn ...... o 2 6 
Per Lineafter ... — 2 
One Eighth Page, or Quarter Column . o18 6 
Quarter Page, or Halfa Column ... 115 © 
Halfa Page,oraColumn ...... 35 0 
ROILING WATER OR MILK Wrererege . . «<-> -_ 6 6 0 


Money Orders payable to MACMILLAN & CO. 


- HOLLOWAY’S PILLS OFFICE : 29 BEDFORD STREET, STRAND, W.C 





CURE ae 
= " : ? On the rst of every Month. 
Biliousness, Sick Headache, Indigestion THE JOURNAL OF BOTANY, 
and all Internal Complaints. BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
CAN BE TAKEN BY THE MOST DELICATE. ConTENTs :—Original Articles by leading Botanists.—Extracts, and 
: ‘ . ‘ Notices of Books and Memoirs.—Articles in J ournals.— Botanical News.— 
Holloway’s Pills and Ointment may be obtained of Proceedings of Societies. 
24 Price 1s.3d. Subscription for One Year, payablein advance, ras. 
all Medicine Vendors, London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


MESSRS, MACMILLAN AND CO,’S NEW BOOKS, 


INORGANIC CHEMISTRY FOR BEGINNERS. By Sir HeEwry Roscog, 
F.R.S. Assisted by JosEpH LuNT, B.Sc. (Victoria). Globe 8vo. 2s. 6d. 
NA TURE,—“‘ In every respect the book is a good one, and contains the kind of knowledge that should be imparted to all 


beginners in science.”’ 
CH4AM/ICAL TRADE FJOURNAL.— “ This work is admirably adapted to the requirements of science teachers, each lesson 


being supplemented with a summary of ‘ What We have Learnt’ and a list of about ten questions relevant to the lesson. . The 
illustration of the apparatus for laboratory demonstration of the manufacture of sulphuric acid on a large scale is a pleasing 
departure from the ordinary run, and enables the action of the nitric oxide as an oxygen carrier to be easily and clearly shown. 

The book is well printed and got up, and constitutes an excellent and modernised text-book for beginners, which will be 
found highly useful to both student and teacher, and should gain equal favour with both.’ 


EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR BEGINNERS. 


By he ange RAMSAY, Ph.D., F.R.S., Professor of Chemistry in University College, London. Second Edition. 
Pott 8vo. . 6d. 


A TEXT BOOK OF PHYSIOLOGY. B By M. Foster, M.D., F.R.S., Professor 
of Physiology in the University of Cambridge, and Fellow a Trinity College, Cambridge. With Illu-trations. Sixth 
Edition. PART I. comprising BOOK 1.—Blood—The Tissues of Movement—The Vascular Mechanism. 8vo. 
10s. 6d. 


HAND-BOOK OF PUBLIC HEALTH AND DEMOGRAPHY. By Epwarp 
F, WI|.LOUGHBY, M.B., Diploma in State Medicine of the London University, and in Public Health of Cambridge 
University. Feap. 8vo. 4s. 6d 

SCOTSMAN.—* It is an admirable introduction to its subject, and its appearance in this enlarged and improved form will 
be welcome alike to studen's and teachers of Hygienics.” 
EDUCATIONAL NEWS.-—* It is a concise, readable, well stated, and excellently reasoned compendium.” 


DRAWING AND DESIGN : a Class Text-Book for Beginners. By E. R. Taytor» 
Head Master of the Birmingham Manicipal School of Art. With Illustrations. Oblong Crown 8vo, 2s. 6d. 
BIRMINGHAM DAILY POST.—* All the lessons are nicely calculated to cultivate eye, hand, and tasie, and they are 
interspersed with valuable suggestions for the guidance of the young student who is in earnest as to books and methods of st udying 
have never seen a book of instruction for beginners comparable to this. It ought to be in the hands of every 





nature. . We 
young person in the land.” 


WOOLLEN SPINNING: a Text-Book for Students in Technical Schools and 
Colleges, and -3 Skilful Practical Men in Woollen Mills. By CHARLES VICKERMAN, Author of ‘*The Woollen 
Thread ” and ‘‘ Notes in Carding,’”’ With Illustrations. Crown 8vo, 6s. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO,.’S 


NEW BOOKS. 


ae ee OF SYN THETIC SOLID GEOMETRY. 


M.A.. S.C., Professor of Pure 

- bbaB ang in ‘_ University a Queen’s College, King- 
ston, Canada. Crown 8vo, 6s. 6a. net. 
] 


AN ELEMENTARY TREATISE ON THE GEO- 
METRY OF CONICS. By ASUTOSH MUKHO- 
PADHYAY, M.A., Fellow of the University of Calcutta. 
Crown 8vo, 45. 6d. 

NATURE. 
public than the students of the Indian Colleges. 


—‘*The book appeals successfully to a larger 


” 


ELEMENTARY TRIGONOMETRY. By H. S. Hatt, 
M.A., formerly Scholar of Christ’s College, epee ig ; 
Master of the Military side, Clifton College ; and S. 
KNIGHT, B.A., M.B., Ch. B., formerly Scholar of Trinity 
College, Cambridge ; late Assistant Master at Marlborough 
College. Globe 8vo, 45. 6d, 


AN ELEMENTARY TREATISE ON THEO- 
RETICAL MECHANICS. By ALEXANDER ZIWET, 
Assistant Professor of Mathematics in the University 
of Michigan. Part I., Kinematics. 8vo, 8s. 62, net. 
Part II., Introduction to Dynamics, Statics. 8vo, 
8s. 6d. net. 


THE MECHANICS OF HOISTING MACHINERY. 
Including Accumulators, Excavators, and Pile Drivers. A 
Text-Book for Technical Schools, and a Guide for Practical 
Engineers. By Dr. JULIUS WEISBACH and Prof. GusTAv 
HERMANN. Authorised Translation from the Second | 
German Edition. By Kart P. DAHLsTROM, M.E., | 
Instructor of Mechanical Engineering at the Lehigh 
University. With 177 Illustrations. Medium 8vo, 12s. 6d. | 
net. 


ELEMENTARY LESSONS IN STEAM MACHI- 
NERY AND THE MARINE STEAM ENGINE. | 
With a short Description of the Construction of a Battle- | 
ship. Compiled for the Use of Junior Students of Marine | 
Engineering. By Staff-Engineer J. LANGMAID, R.N., 
and Engineer H. GAISFORD, R.N. New Edition. 
Revised and Enlarged. 8vo, 6s. net. 


ELECTRIC WAVES; being Researches on the Propagation 
of Electric Action with Finite Velocity through Space. 
By Prof. HEINRICH HERTZ, of Bonn. Authorised 
Translation by D. E. Jones, B.Sc. With a Preface by 
LorD KELVIN, P.R.S. Illustrated. 8vo, ros. net. 


A TEXT BOOK ON ELECTRO-MAGNETISM AN D 
THE CONSTRUCIION OF DYNAM v9S. _ Vol. 
By DuGAtp C. Jackson, B.S., C.E., Professor of Elec. 


trical Engineering, University of Wisconsin. 


Svo, 9s. net. | 


| a very satisfactory answer to the question: 


QUALITATIVE ANALYSIS TABLES AND THE | 


REACTIONS OF CERTAIN ORGANIC SUb8- 
ST ANCE S. By E. A. LETTS, D.Sc., Ph.D., 
F.R.S.E., F.C.S., &c., Professor of Chemistry in 


Queen’s College, Belfast. 4to, 7s. net. 


BRITISH MEDICAL ¥OURNAL.—** The work before 
us is certainly one of the best of its kind, and is free from 
objection if intelligently used by both teacher and student.” 


MACMILLAN & 


| ATHEORY OF DEVELOPMENT AND HEREDITY. 


By Henry B. Orr, Professor at the Tulane University of 
Louisiana. Crown 8vo, 6s. net. 
GLASGOW HERALD —* His book will bear careful 
perusal because of its suggestive nature.’ 
SCOTSMAN.—‘‘ Professor Orr does not profess to have 


| proved, or worked out in its detail, his new ‘Theory of 
| Development and Heredity.’ 
| admiral perspicuity, and the solution which he offers of the 


But ‘he has stated it with 


problem, ‘ How are changes brought about in the structure of 


| organisms, and how are these changes transmitted to succeed- 


ing generations?’ deserves thoughtful examination as offering a 
key to certain of the deeper secrets of life and growth, both 
bodily and mental.’ 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHE- 
MISTRY OF THE ANIMAL BODY. Including an 
Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S., Emeritus 
Professor of Physiology in the Owens College, Victoria 
University, Manchester; lately Fullerian Professor of 
Physiology in the Royal Institution of Great Britain, &c. 
With two Chromo-Lithographic Charts by SPILLOW and 
WILKINSON. Vol. II., The Physiological Chemistry of 
Digestion. 8vo, 18s. 


THE ROMANCE OF THE INSECT WORLD. By 


L. N. BADENOCH. With Illustrations by MARGARET 
J. D. BADENOCH and others. Crown 8vo, 6s. 
TIMES.—‘‘ A pleasantly written introduction to the study 


| of insect life, profusely and very attractively illustrated.” 


MANCHESTER GUARD/AN.—“ As dclightful a volume 
of the kind as we have seen for a long time. The title :s very 


| appropriate, as the author’s descriptions are not less fascinating 


than valuable as introductions to the study of entomology.” 


NATURAL VALUE. By FRIEDRICH VON WIESER, 
Professor in the German University of Prague. Edited 
with a Preface and Analysis by WILLIAM SMART, M.A., 
LL.D., Lecturer on Political Economy in the University of 
Glasgow. The Translation by CHRISTIAN A. MALLOCH. 
8vo, 10s, net. 

7IMES.—*‘ Of the school of Austrian economists which has 
applied itself to the elaboration and utility of that theory of 
value known as ‘ The Final or Marginal Utility Theory,’ which 
the late Professor Jevons was one of the first to expound in this 
country, Professor Von Wieser, of Prague, is one of the most 
distinguished leaders. . . . His work on ‘ Natura! Value’ is 
the latest and most complete exposition of the whole theory. 


| As such it will be welcomed by all serious economical students 


in this country.” 


_ ELEMENTARY COURSE of PRACTICAL SCIENCE. 


Par I. By HUGH GORDON, Pott bdvo, Is. 

Prepared in accordance with the directions given in the New 
Code of Evening Continuation Schools. 

Sir PuILtip MaGnus in VA7 URZ.—‘‘ Mr. Hugh Gordon 
has broken comparatively new ground. His little book gives 
How can the ele- 
ments of science be so taught as to become a means of educating 
young children? . . . Although an instalment only of a com- 
plete course, it indicates very fully the method to be followed, 


| and the objects to be aimed at in teaching -cience to beginners. 


. Thech.ld who has gone through this course will ha» - learnt 


| to be observant and accurate, and will have acquired a 
| certain skill in the use of some of the simpler instruments of 


science. This is no small result of such a short course of 


lessons.” 


CO., LONDON. 
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PERKEN, SON AND RAYMENT, maANuFAcTuRERs. 


CATALOGUE JS SENT POST FREE. 





66 ” ae 
OPTIMUS” MACIC LANTERNS. eneinia 
Each Lantern is efficient for Exhibi- 

tions. The Lens gives crisp definition, 

being a superior Achromatic Photographic PHOTOG RAPH IC 

Combination, with Rack and Pinion Com- 

pound Condenser of gin. diameter. Each OUTFITS. 

has 3-wick Refulgent Lamp, and is com- ) 

plete in Box ‘ Russian Perforated. s gue be Wide fod Long Feous, Rack Camera, Three Double Dark 

; ; ; ; : lides, “Optimus” Rapid Rectili <* mp term 

Suieat? hanes (to take Densuseting agen —= ome ‘ . < a ll ra ectilinear Lens, Instantaneous Shutter, Tripod 

Russian ‘ten Body, Brass Sliding Tubes... ove «- « 210 0 Giving Pictures of the following sizes in inches. 

Mahogany outside Body, Panelled Door, Brass Stages & Sliding —- ab X 38/68 x 48/8) X 6] 20 x 8] 22 x 20] 25 X 22 

Tubes . “és ese ove oo eee eve ws ae | 
Lantern PHOTOGRAPHS, Plain 1/-, Coloured 1/6 each. £10 £12 £15 £20 | £25 | £30 











PERKEN, SON & RAYMENT, °!@2"2* LONDON. 


LANTERN STEREOSCOPE., anverton’s patent. 





CAN BE ADAPTED TO ANY LANTERN, 


Ey For projecting on Screen Pictures that appear in Stereoscopic Relief. 
a ER SOLE LONDON AGENTS: 


HARVEY AND PEAK 


By Appointment to the Royal Institution of Great Britain. ° 


56 CHARING CROSS ROAD, LONDON, W.C. 

WIMSHURST INFLUENCE MACHINES. 
School Form with 4 = Plates ia ons oe a 

Harvey and Peak’s Porm, best make, 1 Sin. Plates 





a 





OVbb 

We bt pet et et 
o°o000e 
eo0000 


] 2 20 in. 99 se 
Ditto, strongly built for Laboratory purposes 
with 24in.Plates.... i uel wm - 8100 
SPECIALLY RECOMMENDED. 


SCIENTIFIC WORTHIES. 


The following is a list of the Stee] Portraits that have appeared in the above Series:— 


MICHAEL FARADAY. SIR GEORGE B. AIRY 

THOMAS HENRY HUXLEY. J. LOUIS R. AGASSIZ. 

CHARLES DARWIN. JEAN BAPTISTE ANDRE DUMAS. 
JOHN TYNDALL. SIR RICHARD OWEN. 

SIR GEORGE GABRIEL STOKES JAMES CLERK MAXWELL. 

SIR CHARLES LYELL. JAMES PRESCOTT JOULE. 

SIR CHARLES WHEATSTONE. WILLIAM SPOTTISWOODE. 

SIR WYVILLE THOMSON. ARTHUR CAYLEY. 

ROBERT WILHELM BUNSEN. SIR C. W. SIEMENS. 

BARON ADOLF ERIK NORDENSKJOLD. JOHN COUCH ADAMS. 

LORD KELVIN. JAMES JOSEPH SYLVESTER. 
HERMANN L. F. HELMHOLTZ. DMITRI [VANOWITSH MENDELEEFF. 
SIR JOSEPH DALTON HOOKER. LOUIS PASTEUR. 





WILLIAM HARVEY. 
SIR ARCHIBALD GEIKIE. 
N.B.—The Portrait of Sir A. Geikie is the First of a New Series. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., Office of NATURE, 29 Bedford Street, Strand. 


Printed by RicHaRD CLay AND Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City ot London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New Vork.—Tuurspay, January 11, 1894. 
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CAMBRIDGE UNIVERSITY PRESS. 


THE COLLECTED MATHEMATICAL 
PAPERS OF ARTHUR CAYLEY, Sc.D., F.R.S., Sadlerian Pro- 
fessor of Pure Mathematics inthe University of Cambridge. Demy gto. 
(To be completed in 10 vols.) Vols. 1.-V1I. now ready. 25s. each. 


CATALOGUE OF SCIENTIFIC PAPERS 
COMPILED BY THE ROYAL SOCIETY OF LONDON. Vols. 
1.—VI. for the years 1800-1863. Royal gto, Cloth (Vol. I. in Hailf- 
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MATHEMATICAL AND PHYSICAL 
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A TREATISE ON THE THEORY OF 
FUNCTIONS OF A C)MPLEX VARIABLE. By A. R. FOR- 
SYTH, D Sc., F.R.S., Fellow of ‘Trinity College, Cambridge. Royal 
8vo, 21s. net. 

THEORY OF DIFFERENTIAL EQUA- 
TIONS. Part I. Exact Equations and Pfaffs Problem. By A. R. 
FORSYTH, D.Sc., F.R.S. Demy 8vo, 12s. 

A TREATISE ON THE MATHEMATI- 
CAL THEORY OF ELASTICITY. By A. E. H. LOVE, M.A, 
poomgge nee Colleze, Cambridge. 2 Vols., Demy 8vo. Vol. 1., 
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Vol. Il. SAINT-VENANT to LORD KELVIN (Sir William Thomson). 
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A TREATISE ON PLANE TRIGONO.-.- 
METRY. By E. W. H )BSON, D.Sc., Fellow of Christ's C_llege» 
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PLANE TRIGONOMETRY. By S. L. 
LONEY, M.A., late Fellow of Sidney Sussex College. Crown 8vo, 
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A TREATISE ON ANALYTICAL STA- 
TICS. By E. J. ROUTH, Sc.D., F.R.S., Fellow of the University of 
lo.d-n. Hono ary Fellow of Peterhouse, Cambridge. Demy €vo. 
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ELEMENTARY HYDROSTATICS. By 
JOHN GREAVEs, M.A., Fellow and Lecturer of Christ's College. 
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ELEMENTARY PALA ONTOLOGY — 
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PRACTICAL PHYSIOLOGY of PLANTS. 

By F. DARWIN, M.A., F.R.S., and E. H. ACTON, M.A 
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PHYSICAL SCIENCE SERIES. 

HEAT. An Elementary Text-book, Theoretical 
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CHAPTERS IN MODERN BOTANY. 


By Patrick Geppes, Professor of 


Botany, University College. Dundee. Forming a New Volume of MURRAY'S UNIVERSITY EXTENSION SERIES. 
DAILY CHRON/CLE.—" ‘the present work is a most chaimingly written account of some of the more striking phenomcna 


of plant life.” 


Medium 8vo. 12s. 
ST. JOHN’S WILD SPORTS AND NATURAL HISTORY OF THE HIGH- 
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TY AND MAGNETISM. Intended as a sequel to Prof. 

a M ixwell’s ** Trea ise on E lectricity and Magnetism’’ By J. J 
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HYDROSTATICS AND ELEMENTARY HYDRO- 
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ELFMENTARY MECHANICS ‘¢ OF ‘SOLIDS AND 
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** A serious and painstaking work by a scholarly-minded aol atician,”"— 
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PUBLICATIONS. 
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THE RISE OF OUR EAST AFRICAN 
BISPIRE. Early Efforts in Nyasaland and Uganda. By Captain 
F. tl). LUGARD, D.S.O., Hon. F.R.G.S., Diplon. F.R.S.G.S. Wita 
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OWEN. Crown 8vo, 6s. 
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The Elements of Applied Mathematics. Including 
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Fel.w of Clare College. Cambridge, bale in Mathematics in the 
Durham College of Science, Newcastle. 
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London Intermediate Examinations. 

Elementary Trigonometry. By J. M. Dyer, M.A., and 
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Edition, thoroughly Revised. Crown 8vo. 4s. 6. 
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age M.A., Senior Mat! xematical Master at Charterhouse. 3rd 
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Mathematical Examples. 





By J. M. Dyer, M.A., and R. 
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An Introductory Treatise on Rigid Dynamics. By W.S. 
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Physics. By W. GALLATLY, M.A., Assistant Examiner London 
University. Crown 8vo, 4s. 
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Crown 8vo, 6s. 

Dynamics, a Treatise on. By W. H. Besant, Sc.D., 
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An Elementary Treatise on Hydrodynamics and Sound. 

Designed for the use of Students in the Universities. 7s. 6:¢. 
*Avatmirable specimen of an examination book. Mr. Basset is to be 
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A Treatise on Hydrodynamics. With nume: ous Examples. 
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A Treatise on Physical Optics. B00, 16s. 
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British Fungus Flora. A Classified Text- book of Mycology. 
By GEORGE MASSEE, Author of “The Plant W rid.” With 
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Preece and Stubbs’ Manual of Telephony. 15s. 
Poole’s Practical Telephone Handbook. 35. 60. 
Allsop’s Electric Light Fitting. 5s. 

Salomon’ s Electric Light Installations. Sixth Edition, 


Taylor's Resistance of Ships. 15s. 
Hawkins and Wallis’ The Dynamo. tos. 6. 
Hopkinson’s (J.) Papers on Dynamo Machinery. 


Kapp’s Electrical Transmission of Energy. 7s. 6d. 
[New Edition in the press. 
Blakesley’s Alternating Currents of Electricity. 5s. 
Salomon’s Electric Light Installations :— 
Vol. IL—THE MANAGEMENT UF ACCUMULATORS. 6s. 
Vol. 11—APPARATUS. 7s. 6d. [ Shortly. 
Vol. I1I.— PRACTICE. In the press. 
Russell’s Electric Light Cables. 7s. 6d. 
Bodmer’s Hydraulic Motors. 14s. 
Anderson’s Conversion of Heat into Work. 6s. 
Findlay’s Working of an English Railway. 5s. 
Cooke’s British Locomotives. 7s. 6. 
Maginnis’ The Atlantic Ferry. 7s. 6d. 
Boyd’s Coal Pits and Pitmen. 75. 64. 
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Principles of Patternmaking. 
Principles of Fitting. 5s. 
Practical lron Founding. 4). 
Helical Gears. 7.. €u. 


Metal Turning. 4°. 


38. 6d. 


London: WHITTAKER & CO., Paternoster Square. 


In a few cays, much enlarged and with many new Illustrations. 


Price 8s. 6d. 
SECOND EDITION OF 
CLOWES AND COLEMAN’S 


THE 


QUANTITATIVE CHEMICAL ANALYSIS, 


FOR USE IN THE LABORATORIES OF 


COLLEGES AND SCHOOLS. 


Londen: J. & A. CHILL. 


FOR SALE, 


CHURC 


The LAST EDITION of the 


ENCYCLOPAIDIA BRITANNICA. 


Complete with Index, Bound in Cloth, top Edges 
Gilt, equal to New. 


25 Volumes, £2} Ios. 


MACMILLAN & BOWES, Cambridge. 
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STUDENTS’ TEXT-BOOKS. 


To be PusiisHep in JANUARY. AN ENTIRELY New AND Orn1GINAL Work, 
THE STUDENTS BOTANY. By S. H. VINES, M.A... D.Sc, 
F.L.S., Professor of Botany in the University of Oxford. Fully Illus- 
tr.ted. Part I. containing the Morphology of Plants, Structure of 
Plants, Classification of Plants (to Pteridophyta). 8vo, 7s. 6¢ 
\7his month. 

AMPHIOXUS: INTRODUCTION TO THE STUDY OF. 
By B. HATSCHEK and JAMES TUCKEY, M.A., University of 
Varham. Illustrated. 6s. 

BACT, IOLOGY, PRACTICAL: INTRODUCTION To. 
By Df. W. MIGULA. Edited by H. J. Camvpe tt, M.D.,°M.R.C. v, 
Illustrated. 6s. 

BIOLOGY: TEXT-BOOK OF ELEMENTARY. By H. |. 
CAMPBELL, M.D. (of Guy's). 136 Cuts. 6s. For the use of Can 
didates for the Exa-nination uf the Con joint Board of the Royal Colle, e 
of Physicians and Surgeons. 

BOTANY: ELEMENTARY TEXT-BOOK OF. By Profs. 
es and. S. H. VINES. D.Sc. 275 Cuts. Twelfth Thousand. 9s. 

RODUCTION TO "THE STUDY OF. iy 
EDW ARD VER ING, D.Sc. 271 Cuts. 4s. 6d. 
» PRACTICAL: ELEMENTARY TEXT-BOOCOK 
OF. ~ BY Profs. SURASBURGER and HILLHOUSE, M.A., F.i. s. 
134 Cuts. Third Edition. gs. 

DISEASE: GEOGRAPHICAL DISTRIBUTION OF. By 
Dr. ALFRED HAVILAND. With 8 Coloured Maps. 155. 

EMBRYOLOGY OF MAN AND MAMMALS. by Dr. 
OSCAR HERTWIG 9 Figures and 2 Coloured Plates. 1s 

GEOLOGY : TEXT- BOOK OF COMPARATIVE. By Prof. 
KAYSER, and PHILIP LAKE, Fellow of St. John's College, Cam- 


bridge. Several Hundred Cuts. 18s. 
— INTRODUCTION TO. By EDWARD AVELING 
D.Sc. With 132 Illustrations and Coloured Maps. Specially 


adapted for the use of Cancidates for the Lond. B.S 
and Art Departments. 


and the Sc.ence 


PHYSIOLOGICAL PSYCHOLOGY: INTRODUCTION 
TO. By Dr. T. ZIEHEN. 21 Illustrations. 6s 
PETROLOGY : TEXT-BOOK OF. By F. H. HATCH, Ph.D., 


F.G.S. > Cuts. 7s. 6d. 

ZOOLOGY: ELEMENTARY TEXT-BOOK OF. 
CLAUS and ADAM SEDGWICK, M.A, F.R.S., 
College, Cambridge ; 


By Prof. 
l Fellow of Trinity 
Examiner in Zvology to the University of London, 


and F.G. HEA’ HCOTE, M.A. Third Edition. 706 Cuts 2 Vols. 
37s. Vol. I.—Protozoa to Insecta. 21s. Vol. I1.—Mollusca to 
Man. ré€s. 

SWAN SONNENSCHEIN & CO., London. 


PUBLICATIONS OF THE 


SCIENTIFIC dopey COMPANY 


(or New Yori 
SKLERSBURY, 


Lonpon), 


LONDON, E.C. 
THE ENGINEERING AND MINING JOURNAL. Weekly. 


Yearly Si b criptu 1 
THE ‘MINERAL I INDUSTRY : ITS STATISTICS, TECH- 
kdited by R. P. KOTHWELL. Price 


NOLOGY, and TRADE. 

THE METALLURGY OF LEAD AND THE DESILVERI- 
ZATION OF BASE BULLION. By H. O. HOFMAN, Ph.D. 

MODERN. , Araneae METHODS OF ¢ COPPER SMELT- 

THE ‘METALLURGY OF STEEL. By H. M. 


Price 50s. 


20 BUC 


Howe. 
&e., &e. 


1 complete atalog we wild be sent on 


Now Ready, Price 10s. 64. 


DICTIONARY OF 
THE ACTIVE PRINCIPLES OF PLANTS: 


ALKALOIDS, BITTER PRINCIPLES, GLUCOSIDES. 
WITH 
Tabular Summary and Classification of Reactions. 


CHARLES E. SOHN, F.I.C., F.C.S. 
Now Ready, Profusely [llustrated, Price 7s. 6d. 


UNIVERSITY MANUAL OF PHYSICS. 


By WM. PEDDIE, D.Se, F.RS.E. 
‘* This work, supplying a need very generally felt, will be 
most warmly welcomed.” — Nature. 
London: Bailliére, Tindall & Cox, King William Street, Strand. 
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CASSELL AND COMPANYS ANNOUNCEMENTS. 


MR. NORMAN LOCKYER’S NEW WORK. 


READY SHORTLY. 


Price 21s. 


The DAWN of ASTRONOMY. A Study of the Temple Worship and Mythology 


of the Ancient Egyptians. 


By J. NORMAN LOCKYER, C.B., F.R.S., &c. 


Illustrated. 


The author endeavours to show that the Egyptian temples were built so as to secure observations of the 


sun and stars at certain times of the year. 


He next attempts to determine the stars so used, to find the 


astronomical ideas underlying the observations, and to trace some of the myths which arise out of them. A 


close similarity is suggested between the Babylonian and Egyptian astronomical ideas. 


Just Published. 


The STORY of OUR PLANET. 


Paka €G.> 


‘* A companion volume to Sir Robert Ball’s ‘ Story of the HIcavens.’ 


By Prof. T. 


With Coloured Plates and Maps, and about 100 Illustrations. 


Price 31s. 6d. 


G. Bonney, D.Sc., LL.D., F.R.S 


ae 


In every respect worthy of its companionship. . . . The 


work of a writer singularly well qualified by his scientific eminence and his rare literary gifts to render the main principles and 
results of gevlugical reasoning intelligible to non-scientific readers of ordinary education.”— Zhe Times. 


‘* The volume is excellently and profusely illustrated, and the letterpress and paper are excellent.”--Liver-fool Lust. 


CASSELL & COMPANY, LIMITED, LuDGATE HILL. LONDON. 


WALTER SCOTT'S LIST. 


THE CONTEMPORARY SCIENCE SERIES. 


Edited by HAVELOCK ELLISs. 


THE EVOLUTION OF SEX. 
and J. Arthur Thomson. 
ELECIrRICITY IN MODERN LIFE. 
Tunzelmann. 

THE ORIGIN OF TIIE ARYANS. By Dr. Taylor. 

PHYSIOGNOMY AND EXPRESSION. By P. Mante- 
gazza. 

EVOLUTION AND DISEASE. ByJ. B. Sutton, F.R.C.S., 

THE VILLAGE COMMUNITY. ByG. L. Gomme. 

THE CRIMINAL. By Havelock Ellis. 

SANITY AND INSANITY. By Dr. Charles Mercier. 

HYPNOTISM. By Dr. Albert Moll (Berlin). 

MANUAL TRAINING. By Dr. C. M. Woodward. 

THE SCIENCE OF FAIRY TALES. By Edwin Sidney 
Hartland. 


By Prof. Patrick Geddes 


By G. W. de 


London: WALTER SCOTT, Limited, 


Crown 8vo, Cloth, 3s. 6d. each; Half-morocco, 6s. 6d. 


Illustrated. 


PRIMITIVE FOLK. By Elie Reclus. 
BACTERIA AND THEIR PRODUCTS. 
Woodhead. 
EVOLUTION OF MARRIAGE. By Letourneau. 
EDUCATION AND HEREDITY. By J. M. Guyau. 
THE MAN OF GENIUS. By Prof. Lombroso. 
GRAMMAR OF SCIENCE. By Prof. Peareson. 
PROPERTY : Its Origin and Development. By Letourneau. 
VOLCANOES: PAST AND PRESENT. By Prof, Edwaid 
Hull, LL.D , F.R.S. 
PULLIC HEALTH PROBLEMS. By. Dr. J. F. J. Sykes. 
MODERN METEOROLOGY. By Frank Waldo, Ph.1). 
THE GERM PLASM: A THEORY OF HEREDITY. 
By A. Weismann. 6s. 
INDUSTRIES OF ANIMALS. 


By Dr. Sims 


By F. Houssay. 


24 Warwick Lane, Paternoster Row. 





To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dis<olving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Eolarging, Register- 
ing, &c, &c. Prof. MALDEN says:-‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecuim of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, s¢@. Worth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster 
House, Mortimer Road, Kingslacd, North London. 


On the rst of every Month. 
THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


ConTEeNTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in J ournals.—Botanical News.— 
Proceedings of Societies. 


Price rs. 3d. Subscription for One Year, payablein advance, 125- 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E-C 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 
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NEWTON'S NEW PATENT oma LANTERN. BROWNING’S BINOCULARS. 
NEWTON & CO., ° i. 
3 FLEET ST., : 
LONDON. 


> 


















Makcrs to 
Royal Fnstitution 


New 
Lantern and 
Slide 
Catalogue. 
Now Reapy, 
Post Free, 64. 


of Great Britain, 
&c., & 


The 


Electric 
Lantern 


me 
ba) 


THE “ECONOMICAL” FIELD-GLASS. 


and Arc Lamp, 
for Scientific 


Demonstration. 


Complete this Binocular has achromatic object-glasses 14 inch in diameter, and 
as Fig., £25. sliding shades to shelter the object-glasses from sun or rain, and is fitted in a 
. A solid leather sling case, price £1 55. ; sent free 


Lllustrated Catalogue of Binoculars post free. 





JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA’S 
NEW YEAR’S GIFTS. 
OPERA, RACE, & FIELD GLASSES, 


USEFUL AND 
ORNAMENTAL. 
SaquvmMdn 
GNV V4ANIND ANO 


BAROMETERS, MICROSCOPES, TELESCOPcS, MACIC LANTERNS, &c- 


N. & Z.’s Special “‘ Presents” Price List, being a selection of all such 
Instruments as ar2 suitabie for Presents, stint free on application 
to all parcs oi the Wor.d. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN. 
38 HOLBORN VIADUCT. 


Fe—SALUMINIUM 
Branches—45 CORNHILL, and 122 REGENT STREET, 


whe 
CORNHILL, LONDON, E.C. Photographic Studio—CRYSTAL PALACE, SYDENHAM. 











R. & J. BECK, 
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PHYSIOLOGICAL AND TECHNOLOGICAL 


LABORATORY FOR THE FERMENTATIONS. 
COPENHAGEN (30 Frydendalsve)). 


Director: ALFRED JORGENSEN, 
Author of ** Micro-Organisms and Fermentation.” 


Courses of Instruction, for Beginners as well as for advanced Students, in 
the Physiology and Technology of Fermentations, with particular regard to 
Prof. HANSEN s “‘ Syste a for the Analysis and Pure Cultivation of Yeast.” 

The Laboratory possesses a numerous collection of Culture-Yeast Species, 
Wild Yeasts, and Zymoganic Bacteria. 

Manuals of Instruction: —Alfred Jérgensen: ‘‘ Micro-Organisms and 
Fermentation” (published by F. W. Lyon, Pa. Buildings, London), 
New Edition, 1893. 

E. Chr. Hansen: *‘ Untersuchungen aus der. Praxis der Garungsindustrie”” 
(Beitrige zur Lebensgeschichte der Mikroorganismen), published by R. 
Oldenbourg, Munich, 2 vols., 1890-92 In French in Comptes rendus du 
Laboratoire de Carlsberg (Hagerup, Copenhagen). 

Further particulars on asain to DIRECTOR. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Senior-INstructor—C. CAPITO, M.1.E.E., M.I.M.E 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, ane 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 





BACTERIOLOGICAL DEPARTMENT. 
KING’S COLLEGE, LONDON. 


Director of the Laboratory: Prof. CROOKSHANK, M.B. 
Demonstrator: Dr. HEWLETT. 


The Laboratory is open daily from roa.m. to 5 p.m. for INSTRUCTION 
and ORIGINAL RESEARCH. 

Fee for one month, £5 5s. 

Evening Class, Monday, 7 p.m. to 9 p.m., £2 2s. 

Evening Class on Fermentation, Wednesdays, 7 p.m. to 9 p.m., £2 2s. 

For Syllabus apply to the SEcrRETARY 


STAFFORDSHIRE COUNTY COUNCIL. 


The Technical Instruction Committee are pore ared to receive applications 
for the office of ORGANISING SECRETARY, in consequence of the 
resignation of Mr. D. E. Jones, B.Sc., on his appointment as Inspector 
under the Science and Art Department. 

Salz ary, £400, with travelling and out-of-pocket expenses. Particulars of 

luties, &c., can be obtained from the undersigned on or after SATURDAY, 
the 2oth inst. 

Applications must be received by FEBRUARY 6, next. 

MATT. F. BLAKISTON, Clerk of the County Council. 

Staffor!, January 3, 1894. 


MERSEY DOCKS AND HARBOUR 
BOARD. 


NOTICE is _ ereby given that the Board have adopted an amended Code 
of Regulations, whereby the Trade and the Public may have Marine 
Chronometers and other Scientific Apparatus tested at the Liverpool 
Observatory, Bidston, Birkenhead. 

Copies of the Regulations may be obtained on application to the Director 
of the Observatory, Bidston. or to the undersigned. 

By Order of the ont 
MIL ES KIRK BURTON, Secretary. 
Dock Office, Liverpool, January g. 1894. 


PRACTICAL BIOLOGY 
FOR ALL LONDON EXAMS. 
References given. Terms moderate. 


GOLD MEDALLIST, 





3 Sterling Strees, Montpelier Square, S.W. 


CHEMISTRY.—Coaching in Chemistry for 


all Medical and other Examinations Practical Work. Tuition by 
Correspondence.—Address, ‘* R. C. T.,” 6 Gower Street, W.C. 


TO PUBLIC ANALYSTS.--Wanted 
ASSISTANTSHIP. Nearly Three Years with Dr. Alder Wright,— 
S. G. Joyce, Wellingt »n, Somerset. 
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CONCHOLOGY. 


New and interesting Species of Recent Shel! : — Borneo, Philippine 
Islands, China, &c., 


COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT 1N STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises, 
and supplied promptly at moderate prices. 


Rectangular, from rs. 3¢. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross 
Price List on Application. 


HUGH FULTON (Conchologist), 
216 KING’ S ROAD, LONDON, S. Ww. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate theleading Text-books, in Boxes, with Trays. 


30 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 4@s. 


Vew Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 


XOCK SECTION Sfor the MICROSC(OPEfrom rs. 6d. each, Post Free. 
CaTALoGugs GraTIs. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 
always in Stock 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


SAMUEL HENSON, 


LAPIDARY MINERALOGIST, a 
ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

Beautiful Carved Queensland Opals, Labradorite, Rock Crystal, 
Agate, &c., &c 

Choice en of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus fer 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


COLLECTIONS oF MINERALS, ROCKS, 08 FOSSILS 
Specially prepared to meet Requirements of Students, Lecturers, &c. 


And Illustrating the various Manuals, &c., as used at all Colleges, 
Schools, &c., price 10s. 6d. to 425. and upwards. Special Instruction and 
Collections for ‘Travellers, Prospectors, &c. Terms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
oflocalities. All one price, 1s. 6d. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
JAS. R. GREGORY): 


MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peru¥!2® Pottery, 
Netsukis, China, Lacquer, Gongs, Shells,and other Curios. 
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Sale by Auction. 


MONDAY, JANUARY 22. 
TWO VALUABLE COLLECTIONS OF BRITISH LEPIDOPTERA. 


NA PURE 


MR. J. C. STEVENS will sell by Auction at | 


his Great Rooms, 38 King Street, Covent Garden, on MONDAY Next, 
JANUARY 22, at half-past 12 precisely, the remaining portion of the 
well-known and valuable Collection of BRITISH LEPIDOPTERA, 
formed at great expense during many years, of the late Rev. HENRY 
Burney, of Wavendon Rectory, Woburn Sands. And 


THE VALUABLE COLLECTION OF BRITISH LEPIDOPTERA 


FORMED BY THE REV. J. SEYMOUR ST. JOHN, F-.E.S. 
On view the Saturday prior, 10 till * ont Morning of Sale, and Catalogues 
ad. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recent additions to stock include a small selection of Gem-stones, cut and 

in the rough, Diorite and Biotite-Gneiss from various Scotch localities, and a 

fine series of Sedimentary Rocks. 


Specimen Tubes, Glass-topped Boxes, | 


Card Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, | 


Insects, and Birds’ Eggs, and Entomologists’ requisites always on hand. 


Lapidary’s work executed. 

Now Ready, THE GLACIALISTS’ MAGAZINE, No. 4, Price 6d. 
A'so RESEARCHES ON THE UPPER CRETACEOUS ZONES, by 
W. F. Hume, D.Sc., price 2s. 6d. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 
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WIMSHURST 
MACHINES. 


With Glass Plates, allsizes, double and multiple, 
also with Ebonite Cylinders with and without 
cm Glass Cases. Batteries, — and medic: 
Teleph pocket, lecture-table 
School ped me of every de- 





al 
and Saboratory, 
scription. 
Larce CaTALocus, Fifth Edition, Royal 8vo, 
144 pp. 700 Illustrations, Post free, 7a. 


KING MENDHAM & Co., 


Western Electrical Works, Bristol. 


taatin Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, Acent.) EsTAsLisHED 1876. 


ee STAN LEY jn 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
&xcellence of Construction of Mathematical Instruments, and the only 








| Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 


matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Address:—GREAT TURNSTILE, HOLBORN LONDON, 


A MAGNIFICENT 
BINOCULAR MICROSCOPE 


By ROSS 
For Sale—A Bargain. 


Consisting of Largest Stand, Graduated Substage, Achromatic Condensers ; 
Wenham’s Binocular arrangement, expensive Micro-Spectroscope, Polarising 
Apparatus, Highest Class Objectives from 3 inches to }, all by Ross; also 
a ys Apparatus Lamp, &c., Objects, &c., equal to new. Cost nearly £200 ; : 
will be sold a bargain. Particulars of W.C. HuGues, Brewster House, 
| Mortimer Road, Kingsland, London, N. 


W.C. 








PERKEN, SON AND RAYMENT, MANUFACTURERS. 


oo IS SENT POST FREE. 


“OPTIMUS” MACIC LANTERNS. 


Each Lantern is efficient for Exhibi- 
tions. The Lens gives crisp definition, 
being a superior Achromatic Photographic 
Combination, with Rack and Pinion Com- 
pound Cond of gin. di . Each 
has 3-wick Refulgent Lamp, and is com- 
plete in Box. 

Student’s Lantern (to take Denesamating Laan — Beams f 


s. @. 
Sliding Tube ... 2 0 
Russian Iron Body, Brass ‘Sliding Tubes .. A 10 O 
20 








Russian Perforated. 


“Suey outside aut Panelled Door, Brass Stages & Sliding 
ubes .. 


Lantern PHOTOGRAPHS, Plain Ve Coloured 1/6 each. 


PERKEN, SON & RAYMENT, ns a 


‘* OPTIMUS” 
| PHOTOGRAPHIC 
| OUTFITS. 


Rayment’: s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
| Slides, —. Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
| and best aterproof Case. 
| Giving ret of the following sizes in inches. 


| 43 X 33] 64 xX 43/8) X 6] 10 x 8 15 X 12 


£10 £12 £15 
LONDON. 





12 X Io 




















LANTERN STEREOSCOPE. 


CAN BE ADAPTED TO ANY LANTERN. 
For projecting on Screen Pictures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


WIMSHURST | 


School Porm with 


” ” 





ie = 
Harvey and Peak's Porm, best make, Ha in. Plates 


0 in. mn 
vitto, strong! gly built for adherent purposes 
Plates ‘ 
SPECIALLY RECOMMENDED. 


(ANDERTON’S PATENT.) 


INFLUENCE MACHINES. 


#3100 
10 0 
5100 
6100 


8100 


> 


” - ys 
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The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 


“Instrument Company, Cambridge. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TEKN, used by late W. LanT Carrenrer, Esq., Prof. Forpes, &c. Minia- 
ture Triple Lantern constructed for B. J. Mato! Nn, Esq., thisseason. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. 
the Royal Polytechnic Institution, 





r. H. GraTTAN Guinness, Madame 


Apve.uina Parti, &c. Patent Pamphengos Science Lanterns. Science Lecture | 


Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 180 choice Engravings, 6¢.; Postage, 3d. List of 
300 Lecture Sets, Science Subjects, Views, &c., ; Postage, 2d. Pamph- 
lets Free. —W. C. HUGHES, Spsciatist, Brewster House, 82 Mortimer 
Road Kingsland, N. 


BEST RAPER’S INK (DICHROIC) 
BLACK 


INK 
KNOWN 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 


In Jars, 6d. is., & 2s. each. 


Can be obtained in London, through Messrs. Barcray & Sons, Farringd.n 


Street; W. Kvw.arps, Old Change; F. Newsery & Sons, Newgat- 


Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin, 


THROAT » COUGH 





Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of | 


sucking, the Glycerine in these agreeable Confections becomes actively 
healing. 


Svuld only in Boxes, 7}d., and Tins, rs. 1}¢., Labelled. 
JAMES EPPS & Co., Ltd., Homeopathic Chemists, Lonpon. 


NOTICE OF REMOVAL. 


T. E. BOLTON’S Agency for the Supply of Microscopical | 


Pond Life, and Biological Specimens for Dissection, from 


FARLEY ROAD, MALVERN LINK, 


TO 
New 25 BALSALL HEATH ROAD, 
Address— BIRMINGHAM. 
NOTICE.—Advertisements and business letters 01 
NATURE should be addressed to the Publishers 
Editorial communications to the Editor. Th 
telegraphic address of NATURE #s ‘ PHuUsIS 


LONDON.’ 
SUBSCRIPTIONS TO “NATURE.”’ 


Sa 
Ms 4 0 0 + 4 6 @ 4 1 8 
Half-yearly. . ... . . 014 
Quarterly : a ‘ ° 67 
To ALL PLAcks ABRoAD:— 
Gs + & & 3s 6 ee ew. a 
0 ESS ee 
Quarterly o 8 
CHARGES FOR ADVERTISEME 
Three Linesin Column .. . o 2 
Per Lineafter . . . 090 
One Eighth Page, or Quarter Column . 0 18 
Quarter Page, or Halfa Column ... 1 15 
Halfa Page,oraColumn ...... 5 
Whole Page . . 6 
Money Oraers payable to ‘MACMILL aN & CO. 
OFFICE : 29 BEDForRD STREET, STRAND, W.C. 


TS, 


By Soe ogres ano? 


NA eURS 





Supplied to | 


| Gems cwned in America. 


Uasvany 18, 1894 
CHARLES ORIFFIN & C0. PUBLICATIONS. 


This day, tena: Cloth, 12s. 6d. 


THE MEAN DENSITY OF THE EARTH: 


Essay to which the Adams Prize was adjudged in 1893 in the Univer “ 
of Cambridge. By J. H. POYNTING, Sc.D., F.R. S., Professor of 
Physics, Mason College, Birmingham. In large ive, with ‘Bibliography, 
Illustrations in the Text, and 7 Lithographed Plates. 


OILS, FATS, WAXES, and ALLIED MATERIALS, 


and the MANUFACTURE therefr.m of CANDLt&tS, SOAPS, 
and other PRODUCIS. 3y C. R. ALDER WRIGHT, D.Sc., 
F.R.S., Lecturer on Chemistry. St. Mary's Ho-pital School ; Examiner 
in ** Soap” to the City and Guilds of London Institute. In large 8vo, 
Handsome Cloth. Witt. 144 Illustrations. 28s. 
“Will rank as the STANDARD ENGLISH AUTHORI:Y on Oils and Fats for 
many years to come.” —/ndustries and Iron. 


NEW BOOK BY MR. SEATON. 


MARINE ENGINEERING RULES AND TABLES 


(a Pocket-Book of). “’or the Use of Marine Engineers, Naval Archi- 
tects, Designers, Draughtsmen, Superintendents, and all engaged in the 
Design and Construction of Mar.ne awe Naval and Mercantile. 
By A. E. SEATON, M LC.E., re ad H. M. ROUN- 
THWAITE, M.1.Mech.E., M.1. N.A Wah Illustrations. Pocket 
size, Leather, 8s. 6d. 


GAS, OIL, AND AIR-ENGINES : a Practical Text- 


Book on Internal Combusti-n Motors with a Boiler. By BRYAN 
DONKIN, jun., M.Inst.C.E. in Large 8vo. With [llustrations. us. 


|ENGINEERING DRAWING, AND DESIGN: 


A Practical Manual for Engineering Students. By SIDNEY H. 
w ELLS, Wh.Sc., A.M.Inst.C.E., Principal, Battersea Polytechn'c 
Institute, late of Dulwich College and the Yorkshire College, Leeds. 
Part I,—Practical Geometry, Plane and Solid. 3s. 
Part II.—Machine and Engine Drawing and Design. 


4s. 6d. 
With numerous Ilustrations and Folding Plate. 


Second Edition. Each Part sold separately. 


BIOLOGY (An Elementary Text-Book of). 
By J. R. AINSWORTH DAVIS, B.A., Professor of Biology, Uni- 
versity College, Aberystwyth. With Index- Glossary, and I!lustrations. 

Part lL—Vegetable Morphology and hn no gal Price 8s. 6d. 

Part II.—Animal Morphology and Physiology. Price 10s. 6d. 


*,* Norg. —The Second Edition has been thorsughly Revised and Enlarged, 
and includes all the leading Types in the various Organic Groups. 
* Crear, COMPREHENSIVE, SysTemaTic.”—Saturday Review. 


London: CHARLES GRIFFIN & CO., Ltd., Ixeter Street, Strand. 


GEMS & PRECIOUS STONES 


OF NORTH AMERICA. 


By GEORGE FREDERICK KUNZ, Gem Expert with 
TIFFANY & Co., New York. 


SECOND EDITION. 


Price sos. 


This handsome book contains a popular description of the Gems of North 
America, their occurrence, history, and archx.logy. There are also 
chapters on famous American Collections of Gems, and of notable Foreign 
The Coloured Plates in this book are the most 
elegant specimens of colour printing ever produced. 


The SCIENTIFIC PUBLISHING COMPANY 


(or New York anv Lonpon), 


20 BUCKLERSBURY, LONDON, E.C, 


PHCENIX FIRE OFFICE, 





19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W 


EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

Joint SecreTaries—W. C. MACDONALD and F. B. MACDONALD 


LOSSES PAID OVER £19,000,000. 





W. WILSON, formerly Foreman at Messrs. 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Meas 
scopes, Cathetometers, Micrometer Microscopes, Micrometer 
ing Instruments of every description, &c. Experimental Work carried 
out for Wiciesem,--oli Caadend Road, Chalk Farm, London, N.W 
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DIARY OF SOCIETIES. 
LONDON. 
THURSDAY, Janvary 18. 


RovaL Society, at 4 30.—The Homogeneous Partition of Space: Lord 
Kelvin, P.R.S.—Oa Intra-cranial Pressure, Preliminary Note: Dr. 


Leonard Hill.—An Attempt to Measure Statistically the Number of | 


Legitimate Births, compiled from Observations mate at Budapest: 
K6rdsi.—Experimental Investigation on the Effective Temperature of 
the Sun: W. E. Wilson and P. 4% G-ay.—Uhe [hernal Radiation from 
Sunspots ; Preliminary Notes of Observations made at Daramona, Streete, 
co. Westmeath, 1893: W. E. Wilson —Appen dix to a Com nunication 
termed ‘‘The Mechanical Equivalent of Heat”’ (Phil. Trans., vol. 184, 
1893): E. H. Griffiths.—On the Transformation of chosen Wave-Surfaces 
by Homogeneous Strain: O. Heaviside, F.R.S 


Livnean Socigry, at 8.— )n the < Drigin of the Structural Peculiarities of 
Climb'’ng Stems by Self-Adaptati nin Response to External Mechanical 
Forces: Rev. Geo. Henslow. 


Caemicat Society, at 8.—The Molecular For: maly “ sone Liquids as 
determined by their Mol:cular Surface Energy, Prof. Ramsay, 
F.R.S., and Miss Emily Aston. —ContriSutions - our Knowledge 

Aconite Alkil,ids: VIIl. On Picraconitine: Prof. Dunstan, 
.R.S., and E. F. Harrison. —-IX. The Action of Heat on Aconitine: 
Prof. Dunstan, F.R.S., and F. H. Carr.—X. Further Observations on 
the Conversion of Acoaitine into Isaconitine: Prof. Dunstan, F R.S., and 
F. H. Carr.—The Interaction of Bzizylanine and Ethyl Calo-acetate : 
Drs. Mason and Winder. 


Rovat INSTITUTION, at 3. 
Ainger. 


The Life and Genius of Swift: Rev. Canon 


FRIDAY, JaNnvary tg. 


IyscituTion oF Civit ENGINEERS, at 7.30.— 
3 


Discharging and Storing 
Grain: William G. Wales. 


Rovat [nstiTuTION, at 9. —Scientific Uses of L'quid Air: Prof Dewar’ 
F.R.S. 


SATURDAY, JANvVaArY 20. 


Rovat INSTITUTION, at 3.—English Schools of Musical C :nposition (with 
Musical Illustrations): Prof. W. A Cumnings. 


SUNDAY, JANUARY 21. 


Sunoav Lecruaee Socigty, at 4.—Ocean Currents and their Infl rence 
on Climate (with Oxy-hydrozen Lantern I[!lustrations): Arthur W. 
Clayden. 


MONDAY, January 22. 


ARISTOTELIAN Society, a* 8.—Ren ouvier's ‘‘ Classification des Sciences ” 
A. Boutwood. 


TUES DAY, Janvary 23. 
ANTHROPOLO7WICAL IN5TITU rE, at 8.30.—Anniversary Meeting. 


INsTITUTION oF CiviL ENGINEERS, at 8.—The Tunnels of the Dore and 
Chinley Railway: the late Percy Rickard 


Rovat Insrirurion, at 3.—Loc>motion and Fixation in Plants and 
Animals ; Prof. Charles Stewart. 


PuotocRrapuic Society, at 8.—Lantern Slide Processes. 


WEDNESDAY, Janvary 24. 


SEOLOGICAL SociETyY, at 8.—The Ossiferous Fissures in the Valley of the 
ode, near Ightham, Kent: W. J. Lewis Abbott.—The Vertebrate 
Fauna, collected by Mr. W. J. Lewis Abbott, from the Fissure near Ight- 
ham, Kent: E. Tulley Newton, F.R.S.—Note on the Genus Naiadites, as 
occurring in the Coal Formation of Nova Scotia: Sir J. W. Dawson, 
K.C.M.G., F.R.S., with an Appendix by Dr. Wheelt »n Hind. 


THURSDAY, Janvary 25. 


Rovat Socigty, at 4.30.—The following Papers will robably be read :— 
On Intra-Cranial Pressure (Prel! minary Note): Dr. Leonard Hill.— Pre- 
liminary Note on Bi-lateral Degeneration in the Spinal Cord of Monkeys 
(Macacus sinicus) following Uni-lateral Lesion of the Cortex Cerebri : 
Dr. E. L. Mellus.—The ag of the (Edema which accompanies 
Passive Congestion: Dr. W. S. Lazarus-Barlow. 


INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Notes of 2 By to the 
United States and to Chicago, 1893: W. H. Pree-e, C.B., F.R.S. 


FRIDAY, January 26. 


PuysicaL Society, at 5.—A New Mode of making Magic Mirrors: J. W. 
ear:en.—Some Ubservations in Diffraction: W. B. Croft.—A” New 
Photometric Method and Photomcter: J. W. Spurge, 


Sammrany INSTITUTE, at 8.—Elementary Physics (Lecture I.): Dr. J. F. J. 
Sykes. 


AmaTeuR ScignTiFic Society, at 8.—Planetary Evolution: F. A. 
Holiday, 


| grateful to Prof. Calderwood for his clear exposition. 





EVOLUTION AND MAN. 
EVOLUTION AND MAN’S PLACE IN 


ATURE. By HENRY CALDERWOOD, LL.D., 
Professor of Moral Pnilosophy, University of Edinburgh. 
Crown 8vo. 7s. 6d. 


NATURE.—‘' We have to thank the author for the very 


| clear manner in which he admits and even enforces the applica- 
| tion of evolution to man. 


WESTMINSTER RE VIE W.—“ The merits of the volume 
are to be found in its statement of some of the unsolved 
biological problems,” 

CAMBRIDGE REV/EIW.—“ Mental Science may be 

NATIONAL OBSERVER.—* Prof. Calderwood argues 
very forcibly that animal conduct, unattainable by us even by 
use of our intelligence, cannot be referred to intelligent power.” 

EDINBURGH JOURNAL,.— We recognise in him the 
rare and excellent combination of intellect and ins‘ inct.” 


BY THE SAME AUTHOR. 


THE RELATIONS 01 OF MIND AND BRAIN. 
ir ition vo 


HANDBOOK OF MORAL PHILOSOPHY. 


Sixteenth Edition. Crown 8vo. 6s, 


MACMILLAN AND CO., 


SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits 
that have appeared in the above Series :— 


MICHAEL FARADAY.. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
BARON ADOLF ERIK NORDENSKJOLD, 
LORD KELVIN. 

HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE, 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI [VANOWITSH MENDELFEFF, 
LOUIS PASTEUR. 

SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir A. Geikie is 
the First of a New Series. 


LONDON. 


Proof impressions of these, printed on India paper, may 
be had from the Publishers, price 5s. each; cr the Set if 
28 Portraits in a Handsome Portfolio for £7 5s., Carriage 
paid. The Portfolio may be had separately, price és. 

Cheques and Money Orders payable to 
MACMILLAN & CO., 
OFFICE OF “NATURE,” 
29 BEDFORD STREET, STRAND. 
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MESSRS. MACMILLAN & CO.’S TEXT-BOOKS FOR ADVANCED STUDENTS. 


POPULAR ASTRONOMY. By Simon Newcomb, LL.D., Pro- 


fessor U.S. Naval Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo, 18s. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M.A. Second Edition. Medium 8vo, 21s. 


THE THEORY OF LIGHT. By Thomas Preston, M.A. With 


Illustrations. 8vo, 155. net. 


APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- 


MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II. INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. 1s, 
Vol. II. Two Parts. 18s. each. 
Vol. I1IL—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives 
Parts I., II., 1V., and VI., 21s. each. Parts III. and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE BLEMENTS OF THERMAL CHEMISTRY. By M 


M. PATTISON MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 125. 6d. 


HISTORY of CHEMISTRY from the EARLIEST TIMES 
TO THE PRESENT DAY. By ERNST VON MEYER, Ph.D. Transted by Groncs McGowan, PI.D 


TEXT-BOOK OF GEOLOGY. By Sir Archibald Geikie, F’.R.S. 


Third Edition. Medium 8vo, 28s. 


A POPULAR TREATISE ON THE WINDS. Comprising the 


General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 
HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 


ARNOLD LANG. With Preface by Prof. Dr. ERNst HAECKEL. Translated by H. M. BERNARD, M.A. Cantal. 
and M. BERNARD. PartI. 8vo, 17s, net. [Vol. LI, in the Press. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VERTEBRATES. By Prof. R. WIEDERSHEIM. Adapted by W. NEWTON PARKER. 8vo, 125. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D. 


F.R.S., Professor of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge. With 
Illustrations. Sixth Edition. Part I. comprising Book I.—Blood—The Tissues of Movement—The Vascular Mechanism. 
8vo, cloth. 10s. 6d. 


TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 


GENESIS. By Prof. E. ZIEGLER. Translated by DoNALD MACALISTER, M.A., M.D. Illustrated. 8vo. 


Part I—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. ; 
Part IIL—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—VIII. Second Edition, 12s. 6¢. Sections IX.— 
XII. 125. 6d. 


A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. 
By D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously 
Illustrated. Vol. I. Med. 8vo, 25s. [ Vol. ZI. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


M. BALFOUR, M.A., F.R.S. Intwo Vols. Second Edition. Medium 8vo. Vol. I. 18s. Vol. II, 21s. 
MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO,.’S 


NEW BOOKS. 


Being Researches on the Propagation of Electric Action with Finite Velocity through Space. By Prof. HEINRICH 


Electric Waves. 


HERTZ, late Professor of Physics in the University of Bonn. 





NATURE xlv 


Authorised Translation by Prof. D. E. Jones, B.Sc. 


With Preface by LorpD KELVIN, P.R.S. Illustrated. 8vo, ros, net. 


NATURE.—“ The subject is of immense importance; the work described is of the highest order of experimental investiga- 
tion ; the results attained have contributed more than any other recent results to revolutionise the view taken by the majority of 


scientific workers as to the nature of electromagnetic actions, 


The whole work is most interesting, and well deserves the 


best attention of all interested in the greatest scientific advance of ‘the last quarter of the nineteenth century.” 


LETS OF SYNTHETIC SOLID GEOMETRY. 

S.C., Professor of Pure 

eceeamnsien in a ah of Queen’s College, King- 
ston, Canada. . Crown 8vo, 6s. 6d. net. 


AN ELEMENTARY TREATISE ON THE GEO- 
METRY OF CONICS. By ASUTOSH MUKHO- 
PADHYAY, M.A., Fellow of the University of Calcutta. 
Crown 8vo, 4s. 6d. 


ELEMENTARY TRIGONOMETRY. By H. S. Hatt, 
M.A., formerly Scholar of Christ’s College, Cambridge ; 
Master of the Military side, Clifton College ; and S. R. 
KNIGHT, B.A., M.B., Ch.B., formerly Scholar of Trinity 
College, Cambridge ; late Assistant Master at Marlborough 
College. Globe 8vo, 4s. 6d. 


AN. ELEMENTARY TREATISE ON THEO- 

ETICAL MECHANICS, By ALEXANDER ZIWET, 

yooh Professor of Mathematics in the University 

of Michigan. Part I., Kinematics. 8vo, 8s. 62. net. 

Part II., Introduction to Dynamics, Statics. 8vo, 
8s. 6d. net. 


THE MECHANICS OF HOISTING MACHINERY. 
Inciuding Accumulators, Excavators, and Pile Drivers. A 
Text-Book for Technical Schools, and a Guide for Practical 
Engineers. By Dr. JULIUS WEISBACH and Prof. Gustav 
HERMANN. Authorised Translation from the Second 
German Edition. By KARL P. DAHLSTROM, M.E., 
Instructor of Mechanical Engineering at the Lehigh 
University. With 177 Illustrations. Medium 8vo, 12s. 6d. 
net. 


ELEMENTARY LESSONS IN STEAM MACHI- 
NERY AND THE MARINE STEAM ENGINE. 
With a short Description of the Construction of a Battle- 
ship. Compiled for the Use of Junior Students of Marine 
Engineering. By Staff-Engineer J. LANGMAID, R.N., 
and Engineer H. GAISFORD, R.N. New Edition. 
Revised and Enlarged. 8vo, 6s. net. 


A TEXT BOOK ON ELECTRO-MAGNETISM AND 
THE CONSTRUCIrION OF DYNAMvs. Vol. L 
By DucALpD C. Jackson, B.S., C.E., Professor of Elec- 
trical Engineering, University of Wisconsin. 8vo, gs. net. 


QUALITATIVE ANALYSIS TABLES AND THE 
REACTIONS OF CERTAIN ORGANIC SUB- 
STANCES. By E. A. LETTS, D.Sc., Ph.D., 
F.R.S.E., F.C.S., &c., Professor of Chemistry in 
Queen’s College, Belfast. 4to, 7s. net. 


THE ROMANCE OF THE INSECT WORLD. By 
L. N. BADENOCH. With Illustrations oy MARGARET 
J.D. BADENOCH and others. Crown 8vo, 6 

TIMES.—‘‘ A pleasantly written introduction to the study 
of insect life, profusely and very attractively illustrated.” 
MANCHESTER GUARDIAN.—“ As delightful a volume 
of the kind as we have seen fora longtime. The title is very 
appropriate, as the author’s descriptions are not less fascinating 
than valuable as introductions to the study of entomology.” 


A THEORY OF DEVELOPMENT AND HEREDITY. 
By Henry B. Orr, Professor at che Tulane University of 
Louisiana. Crown 8vo, 6s, net. 

GLASGOW HERALD.—‘‘His book will bear careful 
perusal because of its suggestive nature.” 

SCOTSMAN.—‘‘ Professor Orr does not profess to have 
proved, or worked out in its detail, his new ‘Theory of 
Development and Heredity.’ But he has stated it with 
admiral perspicuity, and the solution which he offers of the 
problem, ‘ How are changes brought about in the structure of 
organisms, and how are these changes transmitted to succeed- 
ing generations?’ deserves thoughtful examination as offering a 
key to certain of the deeper secrets of life and growth, both 
bodily and mental.” 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHE- 
MISTRY Ot THE ANIMAL BODY. Including an 
Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S., Emeritus 
Professor of Physiology in the Owens College, Victoria 
University, Manchester; lately Fullerian Professor of 
Physiology in the Royal Institution of Great Britain, &c. 
With two Chromo-Lithographic Charts by SPILLOW and 
WILKINSON. Vol. II., The Physiological Chemistry of 
Digestion. 8vo, 18s. 


NATURAL VALUE. By FRIEDRICH VON WIESER, 
Professor in the German University of Prague. Edited 
with a Preface and Analysis by WILLIAM SMART, M.A., 
LL.D., Lecturer on Political Economy in the University of 
Glasgow. The Translation by CHRISTIAN A. MALLOCH, 
8vo, 10s. net. 


77MES.—‘‘ Of the school of Austrian economists which has 
applied itself to the elaboration and utility of that theory of 
value known as ‘ The Final or Marginal Utility Theory,’ which 
the late Professor Jevons was one of the first to expound in this 
country, Professor Von Wieser, of Prague, is one of the most 
distinguished leaders. . . . His work on ‘ Natura! Value’ it 
the latest and most complete exposition of the whole theory. 
As such it will be welcomed by all serious economical students 
in this country.” 


ELEMENTARY COURSE of PRACTICAL SCIENCE. 
Pari I. By HUGH GORDON, Pott 8vo, Is. 

Prepared in accordance with the directions given in the New 
Code of Evening Continuation Schools. 

Sir PHILLIP MaGnus in VA TURE.—“ Mr. Hugh Gordon 
has broken comparatively new ground. His little book gives 
a very satisfactory answer to the question: How can the ele- 
ments of science be so taught as to become a means of educating 
young children? . . . Although an instalment only of a com- 
plete course, it indicates very fully the method to be followed, 
and the cojects to be aimed at in teaching science to beginners. 

‘1: ne child who has gone through this course will hav. learnt 
to be observant and accurate, and will have acquired a 
certain skill in the use of some of the simpler instruments of 
science. This is no small result of such a short course of 
lessons.” 


MACMILLAN & CO., LONDON. 
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BACTERIOLOGICAL DEPARTMENT. 


KING’S COLLEGE, LONDON. 


Director of the Laboratory: Prof. CROOKSHANK, M.B. 
Demonstrator: Dr. HEWLETT. 


The Laboratory is open daily from 1oa.m. to 5 p.m. for INSTRUCTION 
and ORIGINAL RESEARCH. 
Fee for one month, £5 5s. 
Evening Class, Monday, 7 p.m. to 9 p.m., £2 2s. 
Evening Class on Fermentation, Wednesdays, 7 p.m. to 9 p.m., £2 25. 
For Syllabus apply to the SECRETARY. 





GRESHAM COLLEGE, 


BASINGHALL STREET, E.C. 


Lectures on the ‘‘Geometry of Chance,” by Kart Pearson, M.A., 
Gresham Professor of Geometry. Tuesday, January 30, “On Guesses and 
Guessing.” Wednesday, January 31, “‘On Teetotums.” Thursday, 
February 1, ‘‘ Problems in Evolution.” Friday, February 2, “ Evolution 
in Man.” 

The Lectures will be illustrated by Lantern and Diagram. 


They com- 
mence at 6 p.m., and are Free to the Public. 


THE SAN ITARY INSTITUTE. 


LECTURES AND DEMONSTRATIONS FOR SANITARY 
OFFICERS. 


The Seventeenth London Course of Lectures will be held at the Parkes 
Museum, Margaret Street, _* on TUESDAYS and FRIDAYS, at 8 p.m., 
commencing JANUARY 26 

Full particulars of the Lectures can be obtained at the Offices of the 
Institute, Margaret Street, W. 





UNIVERSITY COLLEGE, LONDON. 


The Course of Instruction in Elementary Biology, for Students who have 
Matriculated at London University in JANUARY 1894, begins on 


FEBRUARY 14, 
J. M. HORSBURGH, M.A., cee 


STAFFORDSHIRE COUNTY COUNCIL. 


| 
The Technical Instruction Committee are prepared to receive applications | 
| 
' 








for the office of To SECRETARY, in consequence of the | 
resignation of Mr. D. Jones, B.Sc., on his appointment as Inspector 
under the Science and 4 Department. 

Salary, £400, with travelling and out-of-pocket expenses. Particulars of 
duties, &c., can be obtained from the undersigned on or after SATURDAY, 
the 2oth inst. 

Applications must be received by FEBRUARY 6, next. 


MATT. F. BLAKISTON, Clerk of the County Council. 
Stafford. January 3, 1894. 


MERSEY DOCKS AND HARBOUR 
BOARD. 


NOTICE is “ereby given that the Board have adopted an amended Code | 
of Regulations, whereby the Trade and the Public may have Marine 
Chronometers and other Scientific Apparatus tested at the Liverpool 
Observatory, Bid ton, Birkenhead. 

Copies of the Regulations may be obtained on application to the Director 
of the Observatory, Bidston, or to the undersigned. 

By Order of the Board. 
MILES 
Dock Office, Liverpool, January 9, 1894. 





5 KIRK BURTON, Secretary. 


‘OWENS COLLEGE, MANCHESTER. 


The PROFESSORSHIP of ZOOLOGY has become vacant through the 
death of Prof. Marshall. 

Candidates for the Chair are invited to forward applications, with refer- 
ence only, addressed to the Council of the College, under cover to the 
REGisTRAR, not later than APRIL 3. The duties of the office are to be 
entered upon on OCTOBER 1 next. 

A detailed statement of the duties and emoluments of the Professorship 
may be obtained on application to the REGISTRAR. 


HENRY WM. HOLDER, M.A., Registrar. 








The Twenty-First Annual Dioner of the Old Students will be held at 
7 o'clock on MONDAY, JANUARY 29, 1804, at the Criterion Restaurant. 

The Chair will be taken by BENNETT i’ Brovucu, Esq., A.R.S.M., 
F.LC., F.G.S. 

Tickets, 78° 6d. each, ~ 3 obtained from the Hon. Sec., H. G. Graves, 
5 Robert Street, Adely hu, V 


CHE MISTRY.—Coaching in 1 Chemistry for | 


all Medical and other ej) a Practical Work. Tuition by | | 
Correspondence.—Address, ‘* R. C. * 6 Gower Street, W.C. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 
Principat—G. W. pe TUNZELMANN, B.Sc., M.1.E.E. 
Senior-Instructor—C. CAPITO, M.I.E.E., M.1I.M.E. 


Laboratories, Dynamo Room, . 7 Engine, Engineering Workshop 
with Machine Toois, Pattern Shop, & 

The College provides a Training in Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 


CONCHOLOGY. | 


New and interesting Species of Recent Shells from Borneo, Philippine 
Islands, China, &c., &c. 


COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., fi 
and supplied promptly at moderate prices. 
Rectangular, from rs. 3¢. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 


Price List on Application. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


BIOLOGICAL SPECIMENS 
DISSECTION. 


ALL the forms required for the various ‘Science Courses, notably the 
London B.Sc. Intermediate and Final. 

To show the range in the supply, we select the following few examples 
from our list of upwards of §00 types :-— 

Scytuiium, 6s. 6d. per doz. PATELLA (large). 1s. 6d. per doz. 

AMPHIOXUS, 6s. 6d. ,, CuiTons (2 ins. long), 45. 55 

ASCIDIA, 45. " Nerets (large), 3s. 

Sepia, 15. 6d. each. HOLOTHURIANS (3 ins. long), 1s. 4d. each. 


Smaller Quantities at Proportionate Prices. 
SKELETONS AND DISPLAYED SPECIMENS 
FOR DEMONSTRATION PURPOSES. 
MUSEUM SPECIMENS. 

LISTS ON APPLICATION. 


SINEL & HORNELL, Biological Station, Jersey (GL): 


F. H. BUTLER, M.A. Oxon., neues. R. s. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recent additions to stock include a small selection of Gem-stones, cut and 
in the rough, Diorite and Biotite-Gneiss from various Scotch localities, and a 
fine series of Sedimentary Rocks. Specimen Tubes, Glass-topped Boxes, 
Card Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, 
Insects, and Birds’ Eggs, and itntomologists’ requisites always on hand. 
Lapidary’s work executed. 

Now Ready. THE GLACIALISTS’ MAGAZINE, No. 4, Price 6d. 
Also RESEARCHES ON THE UPPER CRETACEOUS ZONES, by 
W. F. Hume, D.Sc., price 2s. 6d. 
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NOTICE OF REMOVAL. |. 
T. E. BOLTON’S Agency for the Supply of Microscopica! 
Pond Life, and Biological Specimens for Dissection, from 


FARLEY ROAD, MALVERN LINK, 


25 BALSALL HEATH ROAD, 
BIRMINGHAM. 





New 
Address— 
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Sale by Auction. 


MONDAY, FEBRUARY s. 
GREAT QUARTERLY SPORTING SALE. 


MR. J.C. STEVENS will sell by Auction at 
his Great Rooms, 38 King Street. Covent Garden, on MONDAY, 
FEBRUARY s, at half-past 12 o'clock precisely, 600 VOLUMES of 
OLD SPORTING BOOKS, including fine Sets of the Racing 
Calendars from 1729—a choice Collection of rarities on Cocking, Boxing, 
Racing, &c.—old hand-coloured Sporting Prints; also expensive Guns 
by leading makers—Gun Cases—an Original Painting by Wootton of 
the Bloody Shouldered Arabian, from the Collection of the Rev. Henry 
Burney—Fishing Tackle—Cricket Bats—Tennis Bats—Nets and Balls 
—Lacrosse, Hockey, and Golf Accessories, &c. 

Further entries can be received till 25th inst. 





COLLECTIONS of MINERALS, ROCKS, 08 FOSSILS 
Specially prepared to meet Requirements of Students, Lecturers, &c. 
And Illustrating the various Manuals, &c., as used at all Colleges, 


Schools, &c., price 10s. 6d. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. ‘Terms on application. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
oflocalities. All one price, 1s. 6d. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 


JAS. R. GREGORY, 


MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant CARPENTER, Esyq., Prof. Forses, &c. Minia- 
ture Triple Lantern constructed for B. J. MALDEN, Esq., thisseason. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. GRraTTaN GuInngEss, Madame 
Apg.ina Parti, &c. Patent Pamphengos Science Lanterns. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly IIlus- 
trated Catalogue, over 180 choice Engravings, 6d ; Postage, 3d. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
lets Free. —W. C. HUGHES, Speciarist, Brewster House, 82 Mortimer 
Road, Kingsland, N. 

















ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 





| 





| 
| 


| 
| 
| 
} 
| 
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NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 


Editorial communications to the Editor. The 
telegraphic address of NATURE is ‘‘ PHUSIS, 
LONDON.” 
SUBSCRIPTIONS TO “NATURE.” 
£s. 4d. 
ae ivescevsan le Be 
Half-yearly. . tes sese«s O46 @ 
A ee ee ° 2 
To ALL PLAcES ABROAD:— 
Dh « «46 6.40 6 4 «-% * - Ir 10 6 
Half-yearly. ..... renner: FS 
ee o 8 o 
CHARGES FOR ADVERTISEMENTS 
Three LinesinColumn ....... o 2 6 
OS eee ee © o 9 
One Eighth Page, or QuarterColumn . 0 18 6 
Quarter Page, or Halfa Column ... 115 © 
Halfa Page,oraColumn ...... 3 5 0 
 . Faas ee 6 6 o 


Money Orders payable to MACMILLAN & CO, 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


W. WILSON, formerly Foreman at Messrs. 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optica 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.— 56 Coanduall Road, Chalk Farm, London, N.W 








BREAKFAST—SUPPER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK, 


HOLLOWAY’S PILLS 
CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 








SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series:— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 

CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

BARON ADOLF ERIK NORDENSKJOLD. 
LORD KELVIN. ; 
HERMANN L, F. HELMHOLTZ. 

SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 





SIR GEORGE B. AIRY 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE., 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH MENDELEEFF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir A. Geikie 


is the First of a New Series. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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New Publication. 
Whole Foolscap, 
(the Subscriber's 


Subscriber's Edition, 


Cloth, about 40 pp., Old Foolscap Paper 
ame will be Printed on his or her own Copy), 


Entitled 
FOURNET, 1892. 
AN ILLUSORY EYE DISEASE, 


ConTENTS :— 
PROGRESSIVE (sic) MYOPIA. 
Case No. 1.—Culled from Mr. Ropert BrupeEngct Carrer. 
One Lithographed Prescription. Four Wood Engravings. 
Case No. 2.—Culled from Mr. NertLesuip. 
One Lithographed Moorfields Hospital Form. 
Case No. 3.—Culled from Mr. Joun Couper. 
One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry Sitcock. 
* One Lithographed Moorfields Hospital Form. 
Case No. 5.—Culled from Mr Georce Lawson. 
One Lithographed Moorfields Hospital Form. 
Case No. 54is.—Culled from Mr. Crircuertr. 
One Lithographed Prescription. 
FOURNET ON CONVERGENT SQUINT. 
Case No. 6.—Culled from Mr. Netriesuip. 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving. 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 
A. FOURNET, 
18 BENTINCK ST., WELBECK ST., LONDON, w. 


Price 25. 


“THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
eology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A 
92), Price 3s. 6d. Vol. 2 (1893), Price 5s. 
Monthly Parts to any Address for ss. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscripti ons should be sent). 


SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. 


PHCNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

Joint Secretaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £19,000,000. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate theleading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free. 
ATALOGUES GRATIS 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


SAMUEL HENSON, 


LAPIDARY MINERALOGIST, a 
ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Exam nples of the various Gems, Fancy Stones, and Semi-precious 
Stones, C ut and in the Rough. 

Beautiful Carved Queensland 
Agate, &c., &c. 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus fer 
Student or Prospector. 


Vol. 1 (18 
sent in 


1. 3 (1894) will be 


_Lon fon: 








Opals, Labradorite, Rock Crystal, 





LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W 


| 
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NOW READY. 
Second Edition, much Enlarged, with 94 Engravings, 8s. 6d. 


QUANTITATIVE CHEMICAL ANALYSIS. 


Adapted for the Laboratories of Colleges and Schools. 
By FRANK CLOWES, D.Sc. Lond., 
and J. BERNARD COLEMAN, 
London: J. & A. CHURCHILL, and all Booksellers. 


NOW READY, with 80 Woodcuts, Price 6s. 6d. 
Sixtu Epition, Revised and much Enlarged, of 


BLOXAM’S LABORATORY TEACHING: 


Or, PROGRESSIVE EXERCISES IN PRACTICAL 
CHEMISTRY. 


London: j. & A. CHURCHILL, and all Booksellers. 





NOW READY, EIGHTH EDITION, 


Revised and Enlarged, 8s. 6d. 
VALENTIN’S 
QUALITATIVE ANALYSIS. 
Edited by 
Dr. W. R. HODGKINSON, F.R.S.E. 


~ FOR SALE. 
PHILOSOPHIGAL TRANSACTIONS OF 
THE ROYAL SOCIETY. 


1764, 1766, 1768 to 1891 and 1892 (B) [being Vols. 54, 
56, 58 to 183] 124 Volumes and Indices to Vols. 1 to 70, 
and 71 to 110. 2 Vols. 


Also the 


TRANSACTIONS 1665—1 800, 


Abridged by HUTTON, SHAW, and PEARSON. 18 Vols. 
In all 144 Volumes, 4to. 

Bound—z29 in Calf, 23 in Half-calf, 40 in Half-vellum, 
11 Half-roan, and 41 in Cloth as Published. 


£105. 
MACMILLAN AND 
CAMBRIDGE. 


By LIONEL S. BEALE, M. B., F. R. Ss. 


SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s. 

OUR yea gil AND THE MORAL QUESTION. 
and Ed. 3s. 6a. 

THE LIV ER. Pp. 230. 86 Illustrations, many coloured. 55. 

HOW TO WORK WITH THE MICROSCOPE. 100 
Plates. 21s (Harrison.) 

PROTOPLASM. 4th Edition. (Harrison.) 

THE MICROSCOPE IN MEDICINE. 86 Plates. 215. 


and all Booksellers. 


BOWES 


BIOPLASM : or, Living Matter. 6s. 6d. 
ON LIFE AND ON VITAL ACTION. 5s. 


THE MYSTERY OF LIFE. 3s. 6d. 
THE “MACHINERY” OF LIFE. 2s. 


London: J. & A. CHURCHILL. 


To SCIENTISTS and LANTERNISTS, & 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert Over 100 fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, 





Microscopic, an¢ 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register P 
ing, &c., &c. Prof. MALDEN says:-‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike 

A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, sd. Worth its weight in gold 
Send for Opinions of the "Scientific Press to Mr. HUGHES, Brewster 
House, Mortimer Road, Kingsland, North London. 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, January 25. 

INSTITUTION OF ELectricaL ENGINEERS. at 8.—Notes of a - to the 
United States and to Chicago, 1893: W. H. Preece, C.B., F.R.S. 

Rovat Society. at 4.30.—On Intra-Cranial Pressure (Preliminary N Jote)* 
Dr. Leonard Hill. —Experimental Researches into the Functions of the 
Cerebellum: Dr. Risien Russell.—The Effect produced upon Respiration 
by Faradic Excitation of the Cerebrum in the Monkey, Dog, Cat, and 
Rabbit: Dr. W. G. Spencer.—The Pathology of the (Edema which 
accompanies Passive Congestion: Dr. W. S. Lazarus-Barlow. 


FRIDAY, January 26. 


Puysicat SociETY, at 5.—A New Mode of making Magic Mirrors: 5. Ww. 
Kearten.—Some Observations in Diffraction: W. B. Croft.—A New 
Photometric Method and Photometer: J. W. Spurge, 


SaniTary INSTITUTE, at 8.—Elementary Physics (Lecture I.): Dr. J. F. J. 
Sykes. 
Amateur Scientiric Society, at &.—Planetary Evolution: F. A. 
Holiday. 
SATURDAY, JANnvary 27. 


Roya InsTITUTION, at 3.—English Schools of Musical Composition (with 
Musica! Illustrations): Prof. W. H. Cummings. 


SUNDAY, January 28. 


Sunpay Lecture Society, at 4.—Some Scientific Applications of Photo- | 
graphy (with Oxy-hydrogen Lantern Illustrations): Prof. Raphael Mel- | 


dola, F.R.S. 
MONDAY, Janvary 29. 
Rovat GEoGRAPHICAL Society (at the University of London, Burlington 


NA TURE ’ li 


VOL. I. NO. 1, 1894. PRICE 3s. NET. 


THE PSYCHOLOGICAL REVIEW. 


EDITED BY 
J. MCKEEN CATTELL, ano’ J. MARK BALDWIN, 


Co-_umBtIa COLLEGE. PRINCETON UNIVERSITY. 





Contents :— 
ey gg S ADDRESS BEFORE 1HE NEW YORK MEETING 
F THE AMERICAN PSYCHOLOGICAL ASSOCIATION. 
 ~h. TrumButt Lapp. 
THE CASE OF JOHN BUNYAN (1). Jostan Royce. 
ocUrre _— THE HARVARD PSYCHOLOGICAL LABORA- 
} y (1.):— 
| Memory; The Intensifying Effect of Attention; A Psychometric 
Study of the Psycho-physic Law; Optical Time-content ; A Stereo- 
scope without Mirrors or Prisms (with Plate I.): HuGo MuNnsTER- 
| 
| 





BERG. 


SHORTER CONTRIBUTIONS :— 
Arithmetic by Smell: Francis Gatton. The Psychology of Infant 
Language: Joun Dewey. Work at the Yale Laboratory: E. W. 
| Scripture. 
| DISCUSSION :— 
} Prefessor Wundt on Feelings of Innervation: Wtit1am JAMES. 
Mr. James Ward on Modern Psychology : CHARLES A. STRONG. 
| PSYCHOLOGICAL LITERATURE :— 
| Educational: NichoLas Murray Butter. The Nervous System : 
D. Aphasia: M.A. 5S. Hysteria, Paramnesia: W. J. The 
Perception of Light and Colour: C. L. Franxuin, E. C. SANDFORD. 
| The Muscular Sense: E. B. DeLaparre. Experimental: W. L. 
Brvan, H.C. Warren. Epistomological: G.S.F. Ethical: J. D. 
New Books. 
| NOTES. 


Gardens, W.), at 8.30.—A Journey through Iceland: Dr. K. Grossmann. | 


Society oF ARTS, at 8.—The Detection and Measurement of Inflammable 
Gas and Vapour in the Air: Dr. Frank Clowes. 


insTITUTE OF ACTUARIES, at 7.—On the Tabulation of Facts for the Pur- 
pose of Investigating the Mortality Experience of Assurance Companies : 
Dr. Sprague and Mr. J. Meikle. 


TUESDAY, JANUARY 30. 


Society or Arts, at 8.—The Adam Architecture in London: Percy | 


Fitzgerald. 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—The People of Morocco (with 
Limelight Illustrations): J. E. Budgett Meakin. 


InsTITUTION OF CiviL ENGINEERS, at 8.—The Tunnels on the Dorefand 


Chinley Railway: the late Percy Rickard. (Discussion.)—The Trans- | 


port of Petroleum in bulk: Boverton Redwood. 


eo INSTITUTE, at 8.—Elementary Physics (Lecture II.): Dr. J. F. 
Sykes. 


WEDNESDAY, JANUARY 31. 
Society or Arts, at 8.—Californian Wines: Charles F. Oldham. 


THURSDAY, Fesrvary t. 


Rovat Society, at 4.30.—The following Papers will Jvobadbly be read :— 
Insect Sight and the Defining Power of Composite Eyes: A. Mallock.— 
The Action of Heat upon Ethylene: Vivian B. Lewes.—An Instrument 
for Grinding Section-Plates and Prisms of Crystals of Artificial Prepara- 
tions accurately in the desired directions : A. E. Tutton.—An Instrument 
of Precision for producing Monochromatic Light of any desired Wave- 
length, and its Use in the Investigation of the Optical Properties of 
Crystals: A. E. Tutton.—On Hollow Pyramidal Ice-Crystals : Dr. Gross- 
mann and J. Lomas. 


Linnean Society, at 8.—On the Morphology of ‘the 'Pedipalpi : ae 
Laurie.—On the Freshwater Alga of the West Indies: W. Wes 


Cuemicat Society, at 8.—Note on the Liberation of pl by the 
Interaction of Potassium Chlorate and- Manganese Dioxide: Prof. Mc- 
Leod, F.R.S.—An Examination of some Recent Freezing-Point Deter- 
min ations: S. U. Pickering, F.R.S.—The Salts of Dehydracetic Acid: 
Dr. Collie and H. R. Le Sueur.—A New Method of Preparing Carbon 
Tetrabromide: Dr. Collie. 


{xstTITUTION OF MECHANICAL ENGINEERS, at 7.30.—Annual General 
Meeting —Research Committee on Marine-Engine Trials: Abstract of 
Results of Experimerts oa Six Steamers, and Conclusions drawn there- 

— to the Efficiency of Marine Boilers and Engines : Prof. T. 

nh beare. 








FRIDAY, Fepsrvary 2. 


Geovocists’ ASSOCIATION, at 7.30.—Annual General Meeting.—Geology 
in the Field and in the Study : The President. 


Ix NSTITUTION OF MECHANICAL ENGINEERS, at 7.30.—Description of the 
Grafton High-Speed Steam-Engine : Edward W. Anderson. 


Sanitary .INstiruTEe, at 8.—Ventilation, Warming, and Lighting; Sir 
Douglas Galton, K.C.B., F.R.S. 
Institution or Civ ENGINEERS. at 7.30.—Survey of the Valley of 
< Vardar and the Plain of Karaferia in Macedonia: H. C. B. 
ampbell. 
SATURDAY, Fesrvary 3 


SANITARY INSTITUTE, at 3.—Visit to Friern Barnet Sewage Works. 


VOL. I. NO. 3. PRICE 2s. 6d. NET. 


THE PHYSICAL REVIEW 


A JOURNAL OF EXPERIMENTAL AND 
THEORETICAL PHYSICS. 
CONDUCTED BY 
EDWARD L. NICHOLS anp ERNEST MERRITT. 


Contents :— 


ON THE ELECTRIC STRENGTH OF JHE SOLID, LIQUID 
AND GASEOUS DIELECTRICS. ALexanpDER MACFARLANE and 
G. W. Pierce. 

| ON A METHOD OF PHOTOGRAPHING THE MANOMETRIC 
FLAME, WITH APPLICATIONS TO THE STUDY OF THE 
VOWEL A. Ernest MERRITT. 

GENERAL DISCUSSION OF THE CURRENT FLOW IN TWO 
MUTUALLY RELATED CIRCUITS CONTAINING CAPA- 
CITY. II. Freperick Bepevt and A. C. Crenore. 

ON THE FREEZING-POINTS OF DILUTE SOLUTIONS. I. E 
H. Loomis. 

MINOR CONTRIBUTIONS 

(1) Some Rapid Changes of Potential, Studied by Means of a Curve- 

writing Voltmeter: G. S. Morer. (2) Irregularities in Alternate- 

Current Curves: FREDERICK Bepect, K. B. Mitier, and G. F. 

a. (3) Note on the Infra-red Spectra of the Alkalies : B. W. 
Now. 

NOTES :— 

(1) The American Association for the Advancement of Science : (2) 
The Electrical Congress ; (3) Prof. von Helmhoitz’s Visit to America ; 
(4) Some Recent Appointments in Physics. 

NEW BOOKS :— 

Transactions of the Frankfort Congress. Ostwatp: Lehrbuch der 
allgemeinen Chemie. Hawkins and Watts: The Dynamo; its 
Theory, Design, and Manufacture. Pavaz: Traité de Photométrie 
Industrielle. Ertoart: A Guide to Stereochemistry. Hopkins: 
Experimental Science. 


MACMILLAN’S MAGAZINE. 


NO. 412. FEBRUARY. PRICE ts, 


Contents :— 
1.—LORDS AND COMMONS. 
2.—PERLYCROSS. By R. D. Beackmore. Chapters XXVII.-XXIX. 
3-—-THE PORTRAIT OF A MOONSHEE. By J. W. Suerer, C.S.1 
4-—SOME THOUGHTS ON ST. FRANCIS. 
5.—THE STORY OF THE INSCRIPTIONS. 
6.—AN OXFORD IDYLL. 
7-—ON MODERN TRAVELLING. By Vernon Lee. 
8.—THE PARTRIDGE. By T. S. Kesset. 


MACMILLAN AND CO., LONDON, 














MESSRS. MACMILLAN & C0.’S TEXT-BOOKS FOR ADVANCED STUDENTS. 


POPULAR ASTRONOMY. By Simon Newcomb, LL.D., Pro- 


fessor U.S. Naval Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo, 18s. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M.A. Second Edition. Medium 8vo, 21s. 


THE THEORY OF LIGHT. By Thomas Preston, M.A. With 


Illustrations, 8vo, 155. net. 
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APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- 
MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II. INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. 1s 
Vol. II. Two Parts. 18s. each. 


Vol. IIIL.—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives. 
Parts I., II., 1V., and VI., 21s. each. Parts III. and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. 


M. PATTISON MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 125. 6d. 


HISTORY of CHEMISTRY from the EARLIEST TIMES 
THE PRESENT DAY. By ERNST VON MEYER, Ph.D. Translated by GeorGE McGowan, Ph.D. 
vo, 145. net. 


TEXT-BOOK OF GEOLOGY. By Sir Archibald Geikie, F.RS. 


Third Edition. Medium 8vo, 28s. 


A POPULAR TREATISE ON THE WINDS. Comprising the 


General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 


HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. ELMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 


ARNOLD LANG, With Preface by Prof. Dr. Ernst HAECKEL. Translated by H. M. BERNaRD, M.A. Cantab. 
and M. BERNARD. PartI. 8vo, 17s, net. (Vol. LI. in the Press. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VERTEBRATES. By Prof. R. WIEDERSHEIM. Adapted by W. NEWTON PARKER. 8vo, 12s. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D. 


F.R.S., Professor of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge. With 
Illustrations. Sixth Edition. Part I. comprising Book I.—Blood—The Tissues of Movement—The Vascular Mechanism. 
8vo, cloth. tos. 6d. 


TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 
GENESIS. By Prof. E. ZIEGLER. Translated by DoNALD MACALISTER, M.A., M.D. Illustrated. 8vo. 


Part I—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. ” ; 
Part IIL.—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—VIII. Second Edition, 12s. 6¢. Sections IX.— 
XII. 12s. 6d. 


A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. 


By D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously 
Illustrated. Vol. I. Med. 8vo, 25s. [ Vol. LI. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


M. BALFOUR, M.A., F.R.S. Intwo Vols. Second Edition. Medium 8vo. Vol. I. 18s. Vol. II. 21s. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S 
NEW BOOKS. 
ELECTRIC WAVES. 


Being Researches on the Propagation of Electric Action with Finite Velocity through Space. By HEINRICH HERTZ, 
late Professor of Physics in the University of Bonn. Authorised Translation by D. E. Jones, B.Sc. With a Preface by 


Lorp KeLvin, P.R.S. Illustrated. 8vo, ros. net. 


NATURE.—“ The subject is of immense importance ; the work described is of the highest order of experimental investiga- 
tion ; the results attained have contributed more than any ‘other recent results to revolutionise the view taken by the majority of 


scientific workers as to the nature of electromagnetic actions. 


The whole work is most interesting, and well deserves the 


best attention of all interested in the greatest scientific advance of the last quarter of the nineteenth century.” 


ELEMENTS OF SYNT THETIC SOLID GEOMETRY. | A THEORY OF DEVELOPMENT AND HEREDITY. 


By N. F. DUPUIS, M.A., F.R.S.C., Professor of Pure 
Mathematics in a University of Queen’ s College, King- 
ston, Canada. Crown 8vo, 6s. 6d. net. 


AN ELEMENTARY TREATISE ON THE GEO- 
METRY OF CONICS. By ASUTOSH MUKHO- 
PADHYAY, M.A., Fellow of the University of Calcutta. 
Crown 8vo, 45. 6d. 


ELEMENTARY TRIGONOMETRY. By H. S. Hatt, 


M.A., formeriy Scholar of Christ’s College, Come 2 | 


Master of the ee side, Clifton College ; and S. 
KNIGHT, B.A., 
College, Comboudees Tate Assistant Master at Marlborough 
College. Globe 8vo, 45. 6d. 


AN ELEMENTARY TREATISE ON THEO- 
RETICAL MECHANICS. By ALEXANDER ZIWET, 
Assistant Professor of Mathematics in the University 
of Michigan. Part I., Kinematics. 8vo, 8s. 6. net. 
Part II, 
8s. 6d. net. 


THE MECHANICS OF HOISTING MACHINERY. 


Including Accumulators, Excavators, and Pile Drivers. A | 
Text-Book for Technical Schools, and a Guide for Practical | 


Engineers. By Dr. JULIUS WEISBACH and Prof. GusTav 
HERMANN. Authorised Translation from the Second 
German Edition. By KARL P. DAHLSTROM, M.E., 
Instructor of Mechanical Engineering at the Lehigh 
University. With 177 Iliustrations. Medium 8vo, 12s. 6d. 
net. 


ELEMENTARY LESSONS IN STEAM MACHI- 


NERY AND THE MARINE STEAM ENGINE. | 
With a short Description of the Construction of a Battle- 


ship. Compiled for the Use of Junior Students of Marine 
Engineering. By Staff-Engineer J. LANGMAID, R.N., 


Revised and Enlarged. 8vo, 6s. net. 


A TEXT BOOK ON ELECTRO- MAGNETISM AN D 
THE CONSTRUCTION OF DYNAMOS. Vol. I. 
By DuGALp C. Jackson, B.S., C.E., qo of Elec- 
trical Engineering, University of Wisconsin. 8vo, 9s. net. 


QUALITATIVE ANALYSIS TABLES AND THE 
REACTIONS OF CERTAIN ORGANIC SUB- 
STANCES. By E. A. LETTS, D.Sc., Ph.D., 
F.R.S.E., F.C.S., &c., Professor of Chemistry in 
Queen’s College, Belfast. 4to, 7s. net. 


ROMANCE OF THE INSECT WORLD. By L. N. 
BADENOCH. With Illustrations by MARGARET J. D. 
BADENOCH and others. Crown 8vo, 6s. 

TIMES.—‘‘ A pleasantly written introduction to the study 
of insect life, profusely and very attractively illustrated.’ 


, Ch.B., formerly Scholar of Traity 


Introduction to Dynamics, Statics. 8vo, | 


By Henry B. Orr, Professor at the Tulane University of 
Louisiana. Crown vo, 6s. net. 


GLASGOW HERALD.—‘‘His book will bear careful 
perusal because of its suggestive nature.” 


SCOTSMAN.—‘‘ Professor Orr does not profess to have 
proved, or worked out in its detail, his new ‘Theory of 
Development and Heredity.’ But he has stated it with 
admirable perspicuity, and the solution which he offers of the 
problem, ‘ How are changes brought about in the structure of 
organisms, and how are these changes transmitted to succeed- 
ing generations?’ deserves thoughtful examination as offering a 
key to certain of the deeper secrets of life and growth, both 
bodily and mental.” 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHE- 
MISTRY OF THE ANIMAL BODY. Including an 
Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S., Emeritus 
Professor of Physiology in the Owens College, Victoria 
University, Manchester; lately Fullerian Professor of 
Physiology in the Royal Institution of Great Britain, &c. 
With two Chromo-Lithographic Charts by SPILLow and 
WILKINSON. Vol. II., The Physiological Chemistry of 
Digestion. 8vo, 18s. 


EVOLUTION AND MAN’S PLACE IN NATURE. 
By HENRY CALDERWOOD, LL.D., Professor of Moral 
Philosophy, University of Edinburgh. Crown 8vo. 7s. 6d. 


WESTMINSTER RE VIE W.—* The merits of the volume 
are to be found in its statement of some of the unsolved 
biological problems.” 


CAMBRIDGE REVIEWW.—‘‘ Mental Science may be 


| grateful to Prof. Calderwood for his clear exposition.’ 
and Engineer H. GAISFORD, R.N. New Edition. | 


proripn say OF POLITICAL ECONOMY. Edited 


. INGLIS PALGRAVE, F.R.S. Vol. I. A-E. 
Medium ‘8vo, 215. net. 


DAILY NEWS.—*‘ Promises to be a work of authority and 
of great practical utility.” 


DAILY CHRONICLE.—‘ A most useful work, wherein 
conciseness is blended with accurate information in a quite un- 
usual degree.” 


GUARDIAN.—“ A most useful book of reference, wherein 
will be found information on nearly all points which a student 
of the subject will require.” 


SPEAKER.—‘“ The book promises to be, in its complete 
form, a permanent and authoritative addition to the front ranks 
of works of reference.” 


MACMILLAN & CO., LONDON. 
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LANTERN STEREOSCOPE.  nverrton’s paTENT)) 


CAN BE ADAPTED TO ANY LANTERN. 
For projecting on Screen Pictures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


WIMSHURST INFLUENCE MACHINES. 





School Porm wi 2 in. Plates 
is in 7 3 ° 
Harvey and Peak’s Porm, best make, 15in. Plates 4100 
” ” ” 17 in. 99 5100 
Ditto, st Sumer cthuctsbeeedia " 
°o, 8 rons y bu or Laborato urposes 
’ with 24 in. Plat ——. 8100 


es 
SPECIALLY RECOMMENDED. 


PERKEN, SON AND RAYMENT, MANUFACTURERS. 


CATALOGUE IS SENT POST FREE. 
‘OPTIMUS ”’ 





“ OPTIMUS ” MAGIC LANTERNS. 


Each Lantern is efficient for Exhibi- 
tions. The Lens gives crisp definition, 
being a superior Achromatic Photographic 
Combination, with Rack and Pinion Com- 


PHOTOGRAPHIC 
pound Condenser of gin. diameter. Each OUTFITS. 
has 3-wick Refulgent Lamp, and is com- 


plete in Box. Russian Perforated. Rayment’ s Wide Angle, Long Focus, Rack Camera, Three Double Dark 





Student’s Lantern (to take Deennting asaeang = ieaes ‘ s. @. Slides, Pe  amenal Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
Sliding Tube ... 20 and best Waterproof Case. 
Russian Iron Body, Brass ‘Sliding Tubes 2 10 O Giving Pictures of the following sizes in inches. 
oe 4 outside Body, Panelled Door, Brass Stages & Sliding - 4h X 33] 64 x 4318) X 6h] 10 x 8] 12 x 10] 15 X 12 
Lantern PHOTOGRAPHS, Plain 1, Coloured V6 each. £10 £12 £15 £25 

















PERKEN, SON & RAYMENT, ou LO DON. 


A MAGNIFICENT | on 
BINOCULAR MICROSCOPE | 


Mathematical Instrument Manufacturer to H.M. Government, Council ol 
B y ROSS India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

of every description. 
Of the en Gute me he ~y at =~ 7~ Moderate Prices. 

Consisting of Largest Stand, Graduated Substage, Achromatic Condensers ; ustrate vice List Post Free. 
Wenham's Ane arrangement, expensive oe tel Polarising W. F. S. obtained the only Medal in the Great Exhibition of 1862 -- 
Apparatus, Highest Class Objectives from 3 inches to }, all by Ross; also Excellence of Construction of Mathematical Instruments, and the only 








For Sale—A Bargain. 


= for Mathe- 
a +; Apparatus Lamp, &c., Objects, &c., equal to new. Cost nearly £200; Gop Mepat in the International Inventions Exhibition 1885 
wi be sold a bargain. Particulars of W. C. HuGues, Brewster House, matical Work. Silver Medal, Architects’ Exhibition, 1886. r 
Mortimer Road, Kingsland, London, N. Address:—GREAT TURNSTILE, HOLBORN LONDON, W.C. 





Printed by RicHharp CLay anp Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New Vork.—Tuurspay, January 25, 1894- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for endillanhneiaiiiise 
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NEWTON'S NEW PATENT ELECTRIC | LANTERN. ~ BROWNING’S BIN OC SULA RS. 















NEWTON & CO., Ss | 2 
3 FLEET ST., “ aids 25 
LONDON. § such et Bee 
. rit we 
ae eez3 
New "0% 
Lantern and a. . 22 
Slide eines v 
Catalogue, “J ud 


Now Reapvy, 
Post Free, 6d. 


Electric 
Lantern 
and Arc Lamp, 
for Scientific 





: THE “ECONOMICAL” FIELD-GLASS. 
Demonstration. | 

Complete 
as Fig., £25. 


This Binocular has achromatic object-glasses 1} inch in diameter, and 
sliding shades to shelter the object-glasses from sun or rain, and is fitted in a 
solid leather sling case, price £1 5s. ; sent free 


Illustrated Catalogue of Binoculars post ree. 


— JOHN BROWNING, 63 STRAND, LONDON, W.C. 


BECK’ Ri «| | NEGRETTI & ZAMBRA’S THERMOMETERS 
TT 





a The outside Window Bracket Thermometer 
enables the observer to read the Present 


Temperature from inside the House. ° 


PRICE 21/- and upwards, 


INDICATORS 
CONDENSERS c| 
‘REFLECTORS Rl | 


© BIECTIVES O 
‘S UPS & COVERS S| | 
‘COMPRESSORS C 
© BUECT CABINETS © | 
‘P ARABOLAS P 


CE ‘YE-PIEGES = E 
‘s 


Accurate Thermometers for Sitting-Rooms and 
Bed-Rooms, 18s. per dozen. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD 


NEGRETT! & ZAMBRA, 


Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 
BRANCHES— 

45 Cornhill, and 122 Regent Street, London. 
Photographic Studios : Crystal Palace. 





"Wo. 41 STAR MICROSCOPE. & PECTROSCOPES 
Illustrated Catalogues on Application. 


_ BECK, 68 GORNHILL, LONDON, E.C. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


THURSDAY next (FEBRUARY 8), at Three o’clock, W. MARTIN 
CONWAY, Esq., M.A., F.S.A., F.R.G.S. First of Three Lectures on 
‘*The Past and Future of Mountain Exploration.” MHalf-a-Guinea the 
Course. 

SATURDAY (FEBRUARY to), at Three o'clock. 
LORD RAYLEIGH, M.A., D.C.L., LL.D., F. 
Philosophy, R.I. First of Six Lectures on 
Reference to the Optical Discoveries of Newton.” 


The Right Hon. 
.S., Professor of Natural 

* Light, with Special 
One Guinea the Course. 


Subscription to all the Courses in the Season, Two Guineas. 


OWENS COLLEGE, MANCHESTER. 


The PROFESSORSHIP of ZOOLOGY has become vacant through the 
death of Prof. Marshall. 


Candidates for the Chair are invited to forward applications, with refer- 


ences only, addressed to the Council of the College, under cover to the | 


REGisTRAR, not later than APRIL 3. The duties of the office are to be 
entered upon on OCTOBER 1 next. 

A detailed statement of the duties and emoluments of the 'Professorship 
may he obtained on application to the REGISTRAR. 


HENRY WM. HOLDER, M.A., Registrar. 


DER BYSHIRE COUNTY COUNCIL. 


COUNTY ANALYST. 
The WEIGHTS AND MEASURES COMMITTEE OF THE 
Derbyshire County Council is prepared to receive applications from 
duly qualified persons for the appointment of COUNTY ANALYST for 
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-— is 


Sale by Auction. 


MONDAY, FEBRUARY s. 
GREAT QUARTERLY SPORTING SALE. 


MR. J. C. STEVENS will sell by Auction at 
his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
FEBRUARY s, at half-past 12 o'clock precisely, 600 VOLUMES of 
OLD SPORTING BOOKS, including fine Sets of the Racing 
Calendars from 1729—a choice Collection of rarities on Cocking, Boxing, 
Racing, &c.—old hand-coloured Sporting Prints; also expensive Guns 
by leading makers—Gun Cases—an Origitial Painting by Wootton of 
the Bloody Shouldered Arabian, from the Collection of the Rev. Henry 
Burney— Fishing Tackle—Cricket Bats—Tennis Bats—Nets and Balls 
—Lacrosse, Hockey, and Golf Accessories, &c. 

Further entries can be received till 25th inst. 





Ww. WILSON, formerly Foreman at Messrs: 


ELLIOTT BROS., Optical and Scientific Instrument Maker. Optica 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro. 
scopes, Cathet iers, Mic Microscopes, Micrometer Measur. 
ing Instruments of — description, &c. Experimental Work carried 
out for Prof s.— 56 Crogsland Road, Chalk Farm, London, N.W 














TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT CGMBINATION OPTICAL LAN. 
TERN, used by late W. Lanr Carpenter, Esgq., Prof. Forses, &c. Minia- 
ture Triple Lantern constructed for B. J. MALDEN, Esq., thisseason. New 





| Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 


| the Royal Polytechnic Institution, Dr. H. Grattan GuINNESssS, 


the Administrative County of Derby (exclusive of the Boroughs of Chester- | 


field and Glossop), under the Food and Drugs Act, 1875, and for the whole 
of the Administrative County, under the Fertilisers and Feeding Stuffs Act, 
1893, &c. Salary £350 per annum, together with necessary railway fares, 
cab hire, and postage. ‘I'he person appointed will have to devote his whole 
time to the service of the Council, but will not be eligible for a pension, and 
the appointment is to be determinable by six months’ notice on either side. 
Office and laboratory will be provided by the Council. 
between the ages of 25 and 50 years, and must be prepared to commence 
duties as soon as required by the Committee. 

The app: intment will te subject to the approval of the Local Government 
Board, and also of the Board of Agriculture. Statement of duties and forms 
of application may now be obtained from, and all applications, with coriEs 
of testimonials (not exceeding three in number) must be sent to me, the 
undersigned, before February 14, 1894. 

N. J. HUGHES-HALLETT, 
Deputy-Clerk to the County Council 
for Derbyshire. 
go St. Mary’s-gate, Derby, 
January 25, 1894. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 


Paincipac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
SeEnior-INstructor—C. CAPITO, M.I1.E.E., M.I.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 
The College provides a Training for Electrical, Mechanical, Civil, ane 





Applicants must be | 


Personal canvassing will disqualify. | 


nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
adame 
ApELINA Parti, &c. Patent Pamphengos Science Lanterns. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Illus. 
trated Catalogue, over 180 choice Engravings, 6d.; Postage, 3a. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
lets Free.—W. C. HUGHES, Spsciacist, Brewster House, 82 Mortimer 
Road, Kingsland, N. 





A MAGNIFICENT | 
BINOCULAR MICROSCOPE 
By ROSS 
For Sale—A Bargain. 


Consisting of Largest Stand, Graduated Substage, Achromatic Condensers; 


Mining Engineers, for Science Students in Mathematics, Physics, Che- | 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for | 


Students entering Cooper’s Hill and the Central Institution. 





CHE MISTRY.—Coaching in Chemistry for | 


all Medical and other Examinations. 


Tuition by 
Correspondence.—Address, ‘* R. C. 


Practical Work. 
T.,” 6 Gower Street, W.C. 


TELESCOPE, A GOOD SECOND-HAND, | 


WANTED. 7-incho.g. (or thereby). Equatorially mounted preferred.— 
Full part culars to Bairp, 15 Lothian Street, Edinburgh. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


Wenham’s Binocular arrangement, expensive Micro-Spectroscope, Polarising 
Apparatus, Highest Class Objectives from 3 inches to }, all by Ross; also 
ay; Apparatus Lamp, &c., Objects, &c., equal to new. Cost nearly £200; 
will be sold a bargain. Particulars of W. C. HuGues, Brewster House, 
Mortimer Road, Kingsland, London, 


N 
CONCHOLOGY. 
New and interesting Species of Recent Shells from Borneo, Philippine 


Islands, China, &c., &c. 


COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS vROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., f. 
and supplied promptly at moderate prices. 
Rectangular, from 1s. 3d. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 
Price List on Application. 














don the pr 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Micrasterias and other Desmids, Stentor polymorphus, 
Ophrydium longipes, Floscularia ornata, Stephanoceros Eichorni: and other 
Pond Life; Trouc ova and Alevins to show Circulation of Blood. Specimen 
‘Tube, with Drawing, 1s., Post Free. Anodonta, Astacus nobilis and other 
Living Specimens for Dissection. 


Address— 
THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 
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MESSRS. LONGMANS & CO.’S LIST. 


A DICTIONARY OF APPLIED CHE- 
MISTRY. By T. E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. 
C.S., Professor of Chemistry in the Normal School of Science and 
Royal School of Mines, South Kensington. Assisted by eminent Con- 
tributors. (3 Vols.) Vols. 1. and II., £2 2s. each. Vol. II1., £3 35. 


’ 

WATTS’ DICTIONARY OF CHEMISTRY. 
Revised and entirely Re-written hy H. FORSTER MORLEY, M.A., 
D.S.C., Fellow of, and lately Assistant-Professor of Chemistry in, Uni- 
versity College, London; and M. M. PATTISON MUIR, M.A., 
F.R.S.E., Fellow, and Prelector in Chemistry, of Gonville and Caius 
College, Cambridge. Assisted by Eminent Contributors. T. be pub- 
lished in 4 Vols. 8vo. Vols. I. and II., £2 2s. each. Vol. III., £2 10s. 

(Vol. LV. in preparation. 


THE PRINCIPLES OF CHEMISTRY. By 


D. MENDEELEFF, Professor of Chemistry in the University of St. 
Petersburg. ‘Iranslated by GeorGe Kamensky, A.R.S.M.. of the 
Imperial Mint, >t. Petersburg, and edited by A. J GREENAWay, 
F.1.C.. Sub-Editor of the Journal of the Chemical Society. With 97 
Illustrations. 2 Vols. 8vo, 36s. 


"“ 

OUTLINES OF THEORETICAL CHEMIS- 
TRY. By LOTHAR MEYER, Professor of Chemistry in the Uni- 
versity of Tiibingen. Translated by Professors P. Pu1tuips BEpson, 
D.Sc., and W. CarLteton WiL.iaMs, B.Sc. 8vo, gs. 


CHEMICAL LECTURE EXPERIMENTS, 
By G. S. NEWTH, Royal College of Science, South Kensington, 
With 224 Diagrams. Crown 8vo, ros. 6d. 


EXPERIMENTAL CHEMISTRY FOR 
JUNIOR STUDENTS. By J. EMERSON REYNOLDS. M.D., 
F.R.S., Professor of Chemistry, University of Dublin; Examiner in 
Chemistry, University of London. Fcap. 8vo. 

1s. 6d. | Part III. Metalsand Allied Bodies. 3s. 6d. 

Part Il. Non-Metals. as. 6d. | Part 1V. Carbon Compounds. 4s. 


AN INTRODUCTION TO HUMAN 
PHYSIOL GY. By AUGUSTUS D. WALLER, M.D., Lecturer 
on Physi: logy at St. Mary’s Hospital Medical School, London; late 
nage Examiner at the Victorian University. With 305 Illustrations. 
8vo, 18s. 


GANOT’S ELEMENTARY TREATISE ON 
PHYSICS, Experimental and Applied. Translated and Edited from 
Ganot's ** kléments de Physique,”” by E. ATKINSON, Ph.D.,, F.C.S. 
With 9 Coloured Plates and 1028 Woodcuts. Crown 8vo, 15s. 


, 

GANOTS NATURAL PHILOSOPHY FOR 
GEN*KAL READERS and YOUNG PERSONS; a Course of 
Physics divested of Mathematical Formula, expressed in the language 
of daily life. Translated and Edited from Ganot’s **Cours Elémen- 
taire de Physique,” by E. ATKINSON, Ph.D., F.C.S. With 37 
Pages of New Matter, 7 Plates, 569 Woodcuts, and an Appendix of 
Questions. Crown 8vo, 7s. 6d. 


ROCKS CLASSIFIED AND DESCRIBED: 
a Treatise on Lithology. By Bh RNHARD VON COTTA. With 
English. German, and French Synonyms. Translated by Puittp HENRY 
Lawrence, F.G.S., F.R.G.S. Crown 8vo, 145. 


AMANUAL OF PRACTICAL ASSAYING. 
By JOHN MITCHELL, F.C.S. Sixth Fdition. Revised, with the 
Recent Discoveries Incorporated, by W. Crookes, #.R.S. With 201 
Illustrations. 8vo, 315. 6d. 


ELECTRICAL ENGINEERING FORELEC- 
I RIC LIGHT ARTISANS AND STUDEN1S. (Embracing those 
ranches prescribed in the Syllabus issued by the City and Guilds Tech- 
nical Institute ) By W. SLINGO. Pnancipal of the Telegraphists’ 
School of Science, and A. BROOKER, In tructor on Electrical Engi- 
ie at the Telegraphists’ School of Science. With 307 Illustrations. 

rown 8vo 


Part I. Introductory. 


10s. 6d, 


| 





| 
| 
| 
| 
| 
| 


| 


| 


THE MARINE STEAM ENGINE. A 
Treatise for the Use of Engineering Students and Officers of the Royal 
Navy. By RICHARD SENNETT. R.N., formerly Engineer-in- 
Chief of the Royal Navy. With 261 Illustrations. 8vo, 218. 


MARINE BOILER MANAGEMENT AND 
CONSTRUCTION. Beinga Treatise on Boiler Troubles and Repairs. 
Corrosions, Fuels, and Heat, with the properties of Iron and Steel, on 
Boiler Mechanics, Workshop Practice, and Boiler Design. By C. E. 
STROMEYER, Graduate of the Royal Technical College at Aix-la- 
Chapelle, Member of the Institute of Naval Architects, &c. 8vo, 18s. net. 


NAVIGATION AND NAUTICAL ASTRO- 
NOMY. Compiled by Staff-Commander W. R. MARTIN, R.N., 
—— in Surveying, Navigation, and Compass Adjustment 
vo, 18s. 


CELESTIAL OBJECTS FOR COMMON 
TELESCOPES. By the Rev. T. W. WEBB, M.A., F.R.A.S., Vicar 
of Hardwick, Heretordshire. Fifth Edition, Revised and greatly 
Enlarged by the Rev. T. E. ESPIN, M.A., F.R.A.S. (Two Volumes.) 
Vol. 1. now ready. With Portrait and a Reminiscence of the Author, 
2 Plates, and numerous Illustrations, Crown 8vo, 6s. 


BUILDERS’ WORK AND THE BUILDING 
TRADES. By Colonel H. C. SEDDON, R.E, Superintending 
Engineer, H.M.’s Dockyard, Portsmouth; Examiner in Building Con- 
struction, Science and Art |tepariment, South Kensington; Assistant 
Examiner, H.M.’s Civil Service Commissioner. With nnumerous Illus 
trations. Medium 8vo, 16s. 


Royal 





RIVINGTON’S COURSE OF BUILDING 
CONSTRUCTION. 


NOTES ON BUILDING CONSTRUCTION. 


Arranged to meet the Requ.rements of the Syllabus of the Science and 
Art Department of the Committee of Council on Education, South 
Kensington. Medium 8vo. 
Part I. FIRST STAGE, OR ELEMENTARY COURSE. 
552 Woodcuts. 10s. 6d. 


With 


Part II. COMMENCEMENT OF SECOND STAGE, OR AD 
VANCED COURSE. With 479 Woodcuts. tos. 6c. 

Part III. MATERIALS. Advanced Course, and Course for Honours. 
With 188 Woodcuts. 21s. 

Part IV. CALCULATIONS FOR BUILDING STRUCTURES. 
With 597 Woodcuts. 155. 


WORKS BY JOHN TYNDALL, D.C.L., LL.D. F.RS. 


FRAGMENTS O F ; RESEARCHES ON DIA- 
SCIENCE: a Series of Detached MAGNETISM AND MAGNE. 
Essays, Addresses, and Reviews. CRYSTALLIC ACTION: in- 
2 Vols. Crown 8vo, 16s. cluding the question of Diamag- 

NEW FRAGMENTS. Crown netic Polarity. Crown 8vo, res. 
8vo, 10s. 6d. NOTES OF A COURSE 

C OF NINE LECTURES ON 

es a = LIGHT, delivered at the Royal 

and 203 other Woodcuts and Dia- Institution of Great Britain, 1869. 
grams in the Text. Crown 8vo, Crown 8vo, 15. 6d. 


tos. 6d. NOTES OF A COURSE 








LECTURES ON LIGHT | 
DELIVERED IN THE | 
UNITED S'tATES in 1872 and 
1873. With Portrait, Lithographic 
Plate, and 59 Diagrams. Crown 
8vo, 55. 


FARADAY AS A _ DIS- 
COVERER. Crown €vo, 3s. 6d. 





ESSAYS ON THE FLOAT- | 
ING MATTER OF THE AIR | 
IN RELATION TO PUTRE- 
FACVYION AND INFECTION. 
With 24 Woodcuts, Crown 8vo, | 
7s. 6d. 





London: LONGMANS, GREEN, & CO. 


OF SEVEN LECTURES ON 
ELECTRICAL PHENOMENA 
AND THEORIES, delivered at 
the Royal Institution of Great 
Britain, 1870. Crown 8vo, 1s. 6d. 


LESSONS IN ELECTRI- 
CITY AT THE ROYAL IN- 
STITUTION, 1875-1876. With 
58 Woodcuts and Diagrams. Crown 
8vo, 25. 6d. 


HEAT, A MODE OF 


MOTION. With 1:25 Woodcuts 
and Diagrams. Crown 8vo, 
125s. 
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MODERN SCIENCE. 


EpitTepsy Sir JOHN LUBBOCK, Bart. 


The New Volume the above Series, 
entitled “THE FAUNA OF THE 
DEEP SEA,” by Sypney J. Hickson, 


an 


Fellow of Downing College, Cambridge, 
7s now ready at all Booksellers, price 
2s. 6d. 


LONDON : 
TRENCH, TRUBNER & CO., Lrtp. 


KEGAN PAUL, 


Just Published, Price 21s. 


THE DAWN OF ASTRONOMY. 


A Study of oe Temple Worship and Mythology 
f the Ancient Egyptians. 


vondaan LOCKYER, C.B., 
ILLUSTRATED. 


By J. F.R.S., &c. 





The author endeavours to show that the Egyptian | 


temples were built so as to secure observations of the 
sun and stars at certain times of the year. He next 


attempts to determine the stars so used, to find the | 


astronomical ideas underlying the observations, and to | 


trace some of the myths which arise out of them. 


A | 


close similarity is suggested between the Babylonian | 


and Egyptian astronomical ideas. 
CASSELL & (COMPANY, Limitep, London ; 


AERONAUTICS. 


Is a Monthly Paper in which the Proceedings of the recent Aeronautical 
Congress held in Chicago will be published. The latest accessible notes, 
news, and information about aeronautical engineering will be given each 
month, with reports of experiments, investigations, and illustrations of new 
inventions, with original contributions and articles written expressly for its 
pages, selected matter from foreign and domestic sources, and editorial 
comments thereon. Iti will, in short, be a small pape: devoted exclusively 
to the fascinating subject of aerostation, the interest in which is increasing so 


Paris and Melbourne. 


rapid'y. It is published Monthly by M. N. Forney, at 47 Cedar Street, 
New York, U.S.A. Foreign Subscription, $1.20 per year ; Single Copies, 


ro Cents. 


To SCIENTISTS and LANTERNISTS, &c 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c, &c. Prof. MALDEN says:-‘*A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 38. 6d.; Postage. sd. Worth its weight in gold. 
Send for Opinions of the "Scientific Press to Mr. HUGHES, Brewster 
House, Mortimer Road, Kingsland, North London. 





Alembic Club Reprints of Historical Works relating to Chemistry. 
Extracts from Micrographia : by 


F.R.S., 1665 (including the Important Chemical portions of this notable 
work). Just Published, Crown 8vo, Cl th, 1s. 8d. post free. 


Alembi: Club Reprints, Nos. 1 to 4, uniform with above, at same price. 


WILLIAM F, Cray, Publisher, 18 Teviot Place, Edinburgh. 


| (Two Volumes.) 


Over roo fine Illus- | 


ROBERT HOOKE, | 


NOW READY. 
Second Edition, much Enlarged, with 94 Engravings, 8s. 6d. 


QUANTITATIVE CHEMICAL ANALYSIS, 


Adapted for the Laboratories of Colleges and Schools. 
By FRANK CLOWES, D.Sc. Lond., 
and J. BERNARD COLEMAN, 
London: J. & A. CHURCHILL, and all Booksellers. 


NOW READY, with 80 Woodcuts, Price 6s. 6d. 
Stxtu Epition, Revised and much Enlarged, of 


BLOXAM’S LABORATORY TEACHING: 


Or, PROGRESSIVE EXERCISES IN PRACTICAL 
CHEMISTRY. 


Edited by A. G. BLOXAM, Head of the Chemistry Department, The 
Goldsmiths’ Institute, London. 


London: J. & A. CHURCHILL, and ali Booksellers. 





READY, EIGHTH EDITION, 
Revised and Enlarged, 8s. 6d. 


VALENTIN’S 
QUALITATIVE ANALYSIS. 


Edited by 
Dr. W. R. HODGKINSON, F.R.S.E. 


London : 3 J. & A. CHURCHILL, 


NOW 


and all Booksellers. 


FOR SALE. 


PHILOSOPHICAL TRANSACTIONS OF 


THE ROYAL SOCIETY. 


1764, 1766, 1768 to 1891 and 1892 (B) [being Vols. 54, 
56, 58 to 183] 124 Volumes and Indices to Vols. 1 to 70, 
and 71 to 110. 2 Vols. 


Also the 


TRANSACTIONS 1665—1800, 


Abridged by HUTTON, SHAW, and PEARSON. 18 Vols. 
In all 144 Volumes, 4to. 
Bound—z29 in Calf, 23 in Half-calf, 40 in Half-vellum, 
11 Half-roan, and 41 in Cloth as Published. 
£105. 
MACMILLAN AND BOWES, 
CAMBRIDGE. 


NEW EDITION OF WEBB’S CELESTIAL OBJECTS. 


CELESTIAL OBJECTS 
COMMON TELESCOPES. 


By the Rev. T. W. WEBB, M.A., F.R.A.S., 
Vicar of Hardwick, Heredfordshire. 


Fifth Edition, Revised and greatly Enlarged by the 
Rev. T. E. ESPIN. M.A., F.R.A.S, 
Vol. I. now ready. With Portrait and a 
Reminiscence of the Author, Two Plates, and numerous 
Illustrations. Crown 8vo. 6s. 


_Lonpon: LONGMANS, GREEN, & CO. 


NOW ‘READY. No. 9, JANUARY, ‘1804. 


THE ESSEX REVIEW. 
Hn Fllustrated Quarterly. 
Epitep ny E. A. FITCH, C.C., F.L.S. 


This Number, which commences a New Volume, contains Memoirs “> 
Portraits) of EDWARD CHARLESWORTH, F.G.S., and 
KING, of Leigh. 


Price rs. 6d. nett, or if prepaid ss. Yearly. 
“* Ably conducted and interesting.”—Daily News, January 22, 1394- 
Chelmsford: EDMUND DURRANT & CO. 
London: T. FISHER UNWIN. 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAV, Fesrvary t. 

Rovat Society, at 4.30.—Insect Sight and the Defining Power of Com- 
posite Eyes: A. Mallock.—The Action of Heat upoa Ethylene: Vivian 
B. Lewes.—An Instrument for Grinding Section-Plates and Prisms of 
Crystals of Artificial Preparations: A. E. Tutton.—An Instrument of 
Precision for producing Monochromatic Light of any desired Wave- 
length: A. E. Tutton.—On Hollow Pyramidal Ice-Crystals: Dr. Karl 
Grossmann and Joseph Lomas. 

Linnean Sociery, at 8.—On the Morphology of the Pedipalpi: Malcolm 
Laurie. —On the Freshwater Algz of the West Indies: W. West. 


CuemicaL Society, at 8.—Note on the Liberation of Chlorine by the | 


Interaction of Potassium Chlorate and Manganese Dioxide: Prof. Mc- 
Leod, F.R.S.—An Examination of some Recent Freezing-Point Deter- 
minations: S. U. Pickering, F.R S.—The Salts of Dehydracetic Acid: 
Dr. Collie and H. R. Le Sueur.—A New Method of Preparing Carbon 
Tetrabromide: Dr. Collie. 

{NSTITUTION OF MECHANICAL ENGINEERS, at 7.30.—Annual General 
Meeting —Research Committee on Marine- ‘Engine Trials: Abstract of 
Results of Experiments on Six Steamers, and Conclusions drawn there- 
from in regard to the Efficiency of Marine Boilers and Engines: Prof. T. 


Hudson Beare. 
FRIDAY, Fesrvary 2. 

Grovoaists’ AssOctATION, at 7.30.—Annual General Meeting.—Geology 
in the Field and in the Study: The President. 

InsTITUTION OF MECHANICAL ENGINEERS, at 7.30.—Description of the 
Grafton High-Speed Steam-Engine : Edward W Anderson. 

SaniTARY INSTITUTE, at 8 i Warming, and Lighting; Sir 
Douglas Galton, K.C.B., -S. 

InsTiTUTION oF CrvIL (ll at 7.30.—Survey of the Valley of the 
Vardar and the Plain of Karaferia in Macedonia: H. C. B. Campbell. 

RDAY, FeEsRv ary 3. 

Sanirary INSTITUTE, at 3.— Visit to Friern Barnet Sewage Works. 

Essex Frecp Cus (at Grosvenor House, Walthamstow), at 6.30.—Photo- 
graphy as an Aid in Physical and Natural Science: Prof. R. Meldola, 

®.R.S. SUN DAY, FEBRUARY 4. 

Santen LeEcTURE SOCIETY, at 4. —The Lick Observatory: Mrs. Proctor- 
Smyth. MONDAY, Fesruary 5. 

Society of Arts, at 8.—The Detection and Measurement of Inflammable 
Gas and Vapour in the Air: Dr. Frank Clowes. 

Victoria INSTITUTE, at 8.—Lecture: Rev. H. N. Hutchinson. 

SOCIETY OF CHEMICAL INDUSTRY, at 8.—Note on an Interesting Ex- 
plosion caused by Sodium Peroxide: Dr. A. Dupré.—Theory of Dyeing. 
Part I., Ingrain Colours: P. W. Dreaper. 

TUESDAY Fonneasv 6. 

ZooLocicat Society, at 8.30.—On Synostosis and Curvature of the Spine 
in Fishes. Prof Howes.—On some Points in the Development of the 
Tadpole of Xenopus: F. E. Beddard, F.R.S.—On some Remains of 
pyornis in the British Museum: Chas. W. Andrews. 

Institution oF Civit ENGINEERS, at 8.—The ‘I ransport of Petroleum in 
Bulk: Boverton Redwood. 

MINERALOGICAL Socigty, at 8.—(1) An Instrument for Grinding Section- 
Plates and Prisms of Crystals of Artificial Preparations accurately in the 
desired directions; (2) An Instrument of Precision for producing Monv- 
chromatic Light of any desired Wave-Length m a way usetul for the 
Investigation of the Optical Properties of Crystals: A. E. Tutton. 

SANITARY INSTITUTE, at 8.—Principles of Calculating Areas, Cubic Space, 
&c. ; Interpretation of Plans and Sections to Scale: H. Law. 

Rovat InsTiTUTION, at 3.—Locomotion and Fixation in Plants and 
Animals : Prof. Charles Stewart. 

WEDNESDAY, FEBRUARY 7. 

GEOLOGICAL Society, at 8.—Onsome Cases of the Conversion of Compact 
Greenstones into Schists: Prof. ‘I. G. Bonney, F.R.S.—The Waldensian 
Gneisses and their Place in the Cottian Sequence: Dr. J. W. Gregory. 

Society or Arts, at 8.—Automatic Balaaceof Reciprocating Machinery, 
and Prevention of Vibration: W. Worby Beaumont. 

Entomo.ocicat Society, at 8.—On the Phylogeny of the Pierinz, as 
illustrated by their Wing-markings and Geographical Distribution: Dr. 
F. A. Dixey.—The Life-History of Eriocephala calthella, and Observa- 
tions on Limacodes: Dr. A. Chapman. -Description of a Variety of 
Ornithoptera Sg oy aq urvilliana: R. H. F. Rippon. Communicated 
by the Rev. Dr. F. A. Walker.—Description of the Female of Hypo- 
chrysops scintillans, Butl. : Hamilton H. Vruce. 

ft HURSDA Y, Fesrvary 8. 

Rovat Society, at 4.30.—The following Papers will Jrodadly be read :— 
Further Observations on the Organisation of the Fossil Plants of the 
Coal-Measures ; Part I., eg ar Calam :strachys, and Sphenophyl- 
lum : Prof. W. C. Williamson, F.R.S., and Dr. D. H. Scott. —Researches 
on the Germination of the Pollen Grain and the Nutrition of the Pollen 
Tube Prof, J. R. Green.—Preliminary Note on Bilateral Degeneration 
in the spinal Cord of Monkeys (Macacus sinicus) following Unilateral 
Lesion of the Cortex Cerebri: Dr. E. L. Mellus. 

MATHEMATICAL Society, at 8.—Fxhibition and Description of Lord 
Kelvin’s Models of his “* Tetrakaidekahedron **: J. J. Walker, F.R.S. 
Society or Arts (at the Imperial Institute, S.W.), at 4.30. —Telegraphic 
Communication between England and India ; its Present Conditiun and 

Future Development : E. O. Walker. 

INST:TUTION OF GLECTRICAL ENGINEERS. at 8.—Some Notes on the 
Electric Lighting of the City of London: Maj »r-General C. E. Webber. 
Rovat INsTITUTION, at 3.—The Past and Future of Mountain Explora- 

tion: W. Martin Conway. 
FRIDAY, Fesrvary 9. 

PHysIcaL Society, at 5.—Annual General Meeting.—On the Viscosity of 
Liquids : UO. G. jones. 

Rovat AsTRONOMICAL SOCIETY, at 3.—Annual General Meetin 

Seurrany InsTiTUTE, at 8.—Water Supply, Drinking Water, Pollution of 

aver. 

Rovat (nstiTuTION, at 9.—Fortuitous Variation in Animals: Prof. W. 
F. R. Weldon, F.R.S. 

SATURDAY, Fesurary to. 

Kovac InstiruTion, at 3.—Light, with Special Reference to the pees 

Discoveries of Newton : The Right Hon. Lord Rayleigh, F.R.S 


| 








Vol. IV. No. 24. 


NATURAL SCIENCE. 


A Monthly Review of Scientific Progress. 


CONTENTS, FEBRU "AR y, 1894. 
NOTES AND COMMENTS. 

Education by Experiment—Mathematical Biology—Jamaica and 
Scientific Federation—Counsel's Opinion—The Growth of a 
Madrepore Coral—Geology of New Zealand.—‘‘A Naturalist’s 
Notes off Mull.”’ 

z. a. —— AND LAMARCKISM. 


T BALL. 
IL. NATURAL SCIENCE IN JAPAN. II. PRESENT. 
. BaTuer, M.A., F.G. 
III. _THE INFLUENCE OF VOLC ANIC DYKES UPON LITTORAL 
LIFE AND SCENERY 
James Horne.u. 
IV. a LA PLATA MUSEUM. 


Lyvexker, B.A., F.Z S. 
Vv. _PLANT DISEASES AND BACTERIA. 


GeorGE Murray, F.L.S. 
VI.—THE CAUSES OF VARIATION IN THE COMPOSIT ION OF 
IGNEOUS ROCKS 
Professor H. J. JouNsTon- Lavis, M.D., F.G.S 
Some New Books. 
Osirvuary. 
News or Universities, Museums, AND SocIgETIES. 


CORRESPONDENCE. 
LONDON AND New York: MACMILLAN & CO. 


PRICE ONE SHILLING NET. 


-PHGNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, SW. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

Joint SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 


LOSSES PAID OVER £19,000,000. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address al) communications: y 
‘Instrument Company, Cambridge.”’ 


STANLEY 


Mathematical Instrument Manufacturer to H.M. a oe ay og Council of 
India, Science and Art Department, Admiralty, 
Mathematical, Drawing, and Surveying Suateuhionte 
of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
w. F.S. ee the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
So0Lp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Archi * Exhibi , 1886. 
Address:—GREAT ‘TORUSTIES, HOLBORN LONDON, W.C. 


WIMSHURST 
MACHINES. 























No. 501, with r2-in. Plates ... 41 15 0 
G02, 99 B2°1R. 9 * oo ao’ 8 200 
5°03, ” 15-in. ” “+ a0 3 1 Oo 
504, +) T7-IM. 5, oe we 4 100 
505, 95 20-iM. oy 5 10 0 


School Apparatus of every description. 
Larce CaTALocus, Fifth Edition, Sorel 8vo, 
144 pp. 700 Illustrations, Post free, 


KING, MENDHAM & Co., 


Western Electrical Works, Bristol. 


Lenin Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, Acenr.) EsTascisuep 1876. 
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SAMUEL HENSON, 


LAPIDARY MINERALOGIST, &e. 
ESTABLISHED 1840. 
Precious Stones Cut and Mounted to any Design. 


Always on hand, 
Examples _ of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 
Beautiful Carved Queensland Opals, 
Agate, &c., &c. 
Choice Specimens of New Minerals suitable for Collectors and Museums. 
The Finest Collection of Mocha Stones ever made now on View 
Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus fer 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W 


e H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 
NATURAL "BISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recent additions to stock include a small selection of Gem-stones, cut and 
in the rough, Diorite and Biotite-Gneiss from various Scotch localities and a 
fine series of Sedimentary Kocks, Specimen Tubes. Glass-topped Boxes, 
Card Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, 
Insects, a1 and ~ ad Eggs, and Entomologists’ requisites always on hand. 

dary'’s wor 

Now Ready. THE GLACIALISTS’ MAGAZINE, No. Price 6d. 
Also RESEARCHES ON THE UPPER CRETACEOUS ZONES, by 
W. F. Hume, D.Sc., price 2s. 6d. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate theleading Text-books, in Boxes. = Trays 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 48s 
New Price List of Minevals, Rocks, ead Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSC: a 18.6d.each, Post Free. 
ATALOGUES GRAT 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, & 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, EC. 


Labradorite, Rock Crystal, 
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| COLLECTIONS: Of MINERALS, ROGKS, °8 FOSSILS 
| Specially prepared to meet Requirements of Students, Lecturers, &. 
And Illustrating the various Manuals, &c., as_ used at all Colleges, 


| Schools, &c., price 10s. 6d. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. Terms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
of localities. All one price, 1s. 6¢. each, post free. List free on application. 


| Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 


JAS. R. GREGORY, 
MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE SI, FITZROY SQUARE, LONDON, W. 
BEST DRAPER’S INK (DICHROIC) 
BLACK 
INK 


| KN OWN In Jars, 6d. 1is., & 2s. each. 


Can be obtained in London, through Messrs. Barctay & Sons, Farringdon 
Street; W. Epwarps. Oid Change; F. Newsery & Sons, Newgats 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


HOLLOWAY’S OINTMENT 
CURES 

Gout, Rheumatism, Lumbago, Sciatica, 

Cuts, Bruises, Sprains, &c. 

| INVALUABLE FOR ALL SKIN DISEASES. 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 








Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


- PERKEN, SON AND RAYMENT, MANUFACTURERS. 


CATALOGUE IS SENT POST FREE. 


“OPTIMUS” MAGIC LANTERNS. 


Each Lantern is efficient for Exhibi- 
tions. The Lens gives crisp definition, 
being a superior Achromatic Photographic 
Combination, with Rack and Pinion Com- 
pound Condenser of 4in. diameter. Each 
has 3-wick Refulgent Lamp, and is com- — 
plete in Box. Russian Perforated. 


Student's Lantern (to take anenating. Lamang — oom £ 
Sliding Tube . : 

Russian Iron Body, "Brass ‘Sliding Tubes 

Mahogany outside mame! Panelled Door, Brass Stages & ‘Sliding ‘ 
Tubes ... 


Lantern PHOTOGRAPHS, Plain 1, 





s. d. 
20 
210 0 
20 


Coloured 1/6 each. 


PERKEN, SON & RAYMENT, 


‘*OPTIMUS’”’ 
PHOTOGRAPHIC 
OUTFITS. 





Rayment’ s Wide Angle, Long Focus, Rack Camera, Three DoubleDark . 


Slides, ‘* 


ee Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
and best 


aterproof Case. 
Giving Pictures of the foliowing sizes in inches. 
4h X 33] 64 X 42] 8) X 6h] 10 x 8] 12 x 10] 15 x 12 


210 £12 £15 

















141 OXFORD STREET 





LANTERN STEREOSCOPE. 


CAN BE ADAPTED TO ANY LANTERN, 
For projecting on Screen Pictures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


WIMSHURST | 


School Porm with 





es - 
SPECIALLY RECOMMENDED. 


99 HATTON CARDEN a | 
(ANDERTON’S PATENT.) 


AND PEAK, 


INFLUENCE MACHINES. 





is = 3 ° 

Harvey and Peak’s Porm, best make, 15 in. Plates 4100 

” ” ” pi 4 ” 4 + 4 S 
vitte strongly built for albsssten pare: oses 

’ with 24 in. Plat =? 8100 
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THROAT «> COUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- | 


ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confections becomes actively 
healing. 

Sold only in Boxes, 7}$d., and Tins, 1s. 1}¢., Labelled. 


JAMES EPPS & Co., Ltd., Homeopathic Chemists, I Lonpon. 


THE ZOOLOGIST. — 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member ofthe 
British Ornithologists’ Union, contains— 








Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish: new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reportsof the Linnean, Zoological, and Entomological Societies. Reviews 


of natural history books. Occasional translations from foreign zoological | 


journals of important and interesting articles in variour branches of Zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Ltd., Stationers’ Hall Court, E.C, 


MESSRS. MACMILLAN 


es OF SY SYNTHETIC SOLID GEOMETRY. 





| 


M.A., F.R.S.C., Professor of Pure | 


beh in om University of Queen’s College, King- 
ston, Canada. Crown 8vo, 6s. 6d. net. 


ELEMENTARY TRIGONOMETRY. 
M.A., formerly Scholar of Christ’s College, Cambridge ; 
Master of the Military side, Clifton College; and S. R,. 
Knicut, B.A., M.B., Ch.B., formerly Scholar of Trinity 


By H. S. Hatt, | 


College, Cambridge ; late Assistant Master at Marlborough | 


College. Globe 8vo, 45. 6d. 

ELEMENTARY LESSONS IN STEAM MACHI- 
NERY HE MARINE STEAM ENGINE. 
With a yn es of the Construction of a Battle- 
ship. Compiled for the Use of Junior Students of Marine 
Engineering. By Staff-Engineer J. LANGMAID, R.N., 
and Engineer H. GAISFORD, R.N. New Edition. 
Revised and Enlarged. 8vo, 6s. net. 


ELECTRIC WAVES. Being Researches on the Propaga- | 


tion of Electric Action with Finite Velocity through 
Space. By HEINRICH HERTZ, late Professor of 
Physics in the University of Bonn. Authorised Transla- 
tion by D. E. Jones, B.Sc. With a Preface by LorpD 
KELVIN, P.R.S. Illustrated. 8vo, 10s. net. 
NATURE.—“ The subject is of immense impoftance ; the 
work described is of the highest order of experimental investiga- 
tion ; the results attained have contributed more than any other 
recent results to revolutionise the view taken by the majority of 
scientific workers as to the nature of electromagnetic actions. 
. . The whole work is most interesting, and well deserves the 
best attention of all interested in the greatest scientific advance 
of the last quarter of the nineteenth century.” 


A TEXT BOOK ON ELECTRO- MAGNETISM yAND 
THE CONSTRUCTION OF 

By Ducacp C. Jackson, B.S., c. E me ol b Flee. 

trical Engineering, University of Wisconsin, 8vo, 9s. net. 


4 TEXT-BOOK OF THE PHYSIOLOGICAL CHE- 
MISTRY Ot THE ANIMAL BODY. Including an 
Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S., Emeritus 
Professor of Physiology in the Owens College, Victoria 
University, Manchester; lately Fullerian Professor of 
Physiology in the Royal Institution of Great Britain, &c. 
With two Chromo-Lithographic Charts by SPILLow and 
WILKINSON. Vol. II., The Physiological Chemistry of 
Digestion. S8vo, 18s. 


| OFFICE : 





NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 





telegraphic address of NATURE #s ‘* PHUSIS, 
LONDON.” 
SUBSCRIPTIONS TO “NATURE.” 
. @. 
ee ee eee 4 ; ° 
DN bos ae © eo % So om 6 
ade! ae 5a cael is ig: es o 7 6 
To ALL PLAcEsS ABROAD :— 
be eae ee « 8 20 6 
Se ee eee o1 6 
I ig ak lg ae os a ° ° 
CHARGES FOR ADVERTISEMENTS 
Three Linesin Column ....... o 2 6 
Per Lineafter ...... - 00g 
One Eighth Page, or Quarter Column -. o18 6 
Quarter Page, or Halfa Column ... 115 © 
Halfa Page,oraColumn ...... 3 5 © 
ae eee oe 6 6 o 


Money Orders payable to MACMILLAN & CO. 
29 BEDFORD STREET, STRA ND, W.C. 


& CO.’S NEW BOOKS. 


PAIN, PLEASURE, AND ASTHETICS. An Essay 
concerning the Psychology of Pain and Pleasure, with 
special reference to Aisthetics. By HENRY RUTGERS 
MARSHALL, M.A. 8vo, 8s. 6d. net. 


THE COLLECTED. WORKS OF THOMAS HENRY 
, F.R.S. In Monthly Volumes. Globe 8vo, 
= a > os (The EVERSLEY SERIES.) 
Vol. I. Method and Results. 
Vol. Il. Darwiniana. 
Vol. III. Science and Education. 
Vol. IV. Science and Hebrew Tradition. 
Vol. V. Science and Christian Tradition. 


AN ELEMENTARY TREATISE ON THEO- 
RETICAL MECHANICS. By ALEXANDER ZIWET, 
Assistant Professor of Mathematics in the University 
of Michigan. Part I., Kinematics. 8vo, 8s. 62. net. 
Part II., Introduction to Dynamics, Statics. 8vo, 
8s. 6d. net. 


A THEORY OF DEVELOPMENT AND HEREDITY. 
By Henry B. Orr, Professor at the Tulane University of 
Louisiana. Crown 8vo, 6s. net. 

GLASGOW HERALD.—‘‘His book will bear careful 
perusal because of its suggestive nature.” 

SCO TSMAN.—*‘ Professcr Orr does not profess to have 
proved, or worked out in its detail, his new ‘Theory of 
Development and Heredity.’ But he has stated it with 
admirable perspicuity, and the solution which he offers of the 
problem, ‘ How are changes brought about in the structure of 
organisms, and how are these changes transmitted to succeed- 
ing generations?’ deserves thoughtful examination as offering a 
key to certain of the deeper secrets of life and growth, both 
bodily and mental.” 


THE PHYSICAL REVIEW. A Journal of Experimental 
and Theoretical Physics. Conducted by EDWARD L. 
NICHOLS and ERNEST MERRITT. _ Frontispiece : 
Portrait of Prof. Tyndall. A Study of the Polarisation 
upon a Thin Metal Partition in a Voltameter, I. By 
Joun DANIEL. Some Measurements of the Temperatur: 
Variation in the Electrical Resistance of a Sample of 
Copper. By A. E. KENNELLY and R. A. FESSENDEN. 
The Freezing-Points of Dilute Solutions. II. By E. H. 
Loomis. Minor Contributions.—Note: John Tyndall. — 
New Books. Vol. 1, No. 4, Price 2s. 6d. net. 


MACMILLAN & CO., LONDON. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


No. 1267, VoL. 49.) 








Registered as a News ener at the General Post Office.) 


~NEW LANTERN “SLIDES 


PUBLISHED BY 
NEWTON & CO., 3, Fleet St., London. 
The Great Barrier Reef of Australia 98 Slides. 


Bacteriology (by Prof. Crookshank) ee — ae 
"Mongst Mines and Miners (Dolcoath) a ae ae a 
Geology—Extinct Monsters (Hutchinson) ... «- 208 wo 
Coal Mining... one oa sd — 
The Tower of London’ oe ‘in ee os SP os 
Ascent of Monte Rosa Sis mel ek i 2a a 
The St. Gothard Railway... — “es av. a we 
Khyber Pass to Bombay tan coe an os SEP os 
National Gallery Pictures... - a -~ 2 « 


&e., &e. 
Complete Catalogue of all the Slides published by NEwTon & Co. 
and of the most recent 
OPTICAL, LANTERNS FOR SCIENTIFIC DEMONSTRATION, 
PROJECTING MICROSCOPES, PROJECIING POLARISCOPES 


: &e. 4 
Price 6d. Post Free. 


THE NEW 








The most Luminous Lime Cylinders made. Turned perfectly 
true out of Solid Stone Lime. Packed in half-dozens. Per tin, 2/- 


WIMSHURST Influence Machines. 


Superior Construction and Workmanship. 













SCHOOL FORM, as shown in figure 
with Contact Studs— 

12-inch Plates & 2 Leyden Jars, £1/15 

Ditto, 16-inch ditto ditto, £2/10/ 

BEST FORM, 8.-inch ditto... £2/-/- 
Ditto 12-inch ditto... £3/10/- 
Ditto 16-inch ditto... £4/10/- 

LECTURE TABLE MACHINES 


with MULTIPLE PLATES, from 
si} £6 10s. to £50. 


Now Ready:—7th Edition of GRIFFIN’S CATALOGUE 
of ELECTRICAL, MAGNETIC, and GALVANIC APPARATUS, 


Royal 8vo, 144 Pages, with over 400 Illustrations. 1s. Post Free. 


JOHN rm" GRIFFIN & SONS, e 
22 GARRICK STREET, LONDON, W.C. 


THURSDAY, FEBRUARY 8, 1894. 


[PRICE SIXPENCE. 


-NALDER BROS. & CO. 


A. SOAMES. 
SOLE ADDRESS— 


16 RED LION ST., CLERKENWELL, LONDON, EC. 


MICROSCOPES, TELESCOPES, 
ASTRONOMICAL CHRONOGRAPHS, 
GALVANOMETERS & WHEATSTONE BRIDGES, 


AND EVERY DESCRIPTION OF 


ELECTRICAL TESTING & MEASURING APPARATUS. 
RECORDING DRUMS 


FOR ALL PURPOSES. 


H. NALDER, 


ILLUSTRATED CATALOGUES FORWARDED FREE 
ON APPLICATION, 
TELEGRAPHIC ADDRESS: 
SECOHM, | -COHM, LONDON. 


NEGRETT! & ZAMBRA'S THERMOMETERS 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE 21/- and upwards. 


TELEPHONE 
No. 6770. 


Accurate Thermometers for Sitting-Rooms and 
Bed-Rooms, 18s. per dozen. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 


38 HOLBORN VIADUCT. 


BRANCHES— 
45 Cornhill, and 122 Regent Street, London. 
Photographic Studios : Crystal Palace. 
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EVENING LECTURES TO WORKING MEN. 


ROYAL COLLEGE OF SCIENCE, 
LONDON. 


The Third Course, consisting of Five Lectures on ‘‘ Forms of Gas,” 
by Prof. T E THORP E, F.R.S., will be delivered at the acl ‘of 
Practical G in Jermyn Street, S.W., commencing at 8 o'clock on 


i t 
MONDAY EVENING, FEBRUARY 10, 1894 
Tickets may be obtained by Working Men only. on 
Museum on Monday Evening, February 12, 
Fee for the Course, 6¢. Each applicant is requested to bring his name, 
address, ar upation written on a slip of paper, for which the Ticket 
will be exchanged 


‘ application at the 
from 6 to 10 o'clock. 


Prof. H. G. SEELEY, F.R.S., will give four 


Lectures ‘The Shaping of the Earth,” at Wortley Hall, Seven 
Sisters Road (adjoining Finsbury Park Station), on Thursday evenings, 
February 22, and March 1, 15, and 22, at 8, as the Winter Course of the 
London Geological Field Class. ‘Tickets for Course, 3s. &¢. For further 
particulars apply to Hon. Sec., R. Hexesrr BENTLEY, 31 Adolphus 


Road, Brownswood Park, N. 


GEOLOGICAL SOCIETY OF LONDON. 





Th ANNIVE! RSARY MEE TUNG « f this Society will be held at the 
Society’s Apart s, Burlington House, on FRIDAY, FEBRUARY 16, 
at 3 0’Cloc!} 

The ws a ir Friends will dine together at the Criterion 
Rest: P t 7.30 pul Iickets to be obtained at the Society's 
Apart 


UNIVERSITY COLLEGE, LONDON. 


in El tary Biology, for Students who have 
U versity in JANUARY 1894, begins on 


J. M. HORSBURGH, M.A 





F E B Rl Al LY 
, Secretary. 


COUNTY COUNCIL. 
ANALYST. 


DERBYSHIRE 
COUNTY 











The WEIGHTS AND MEASURES —e babe OF THI 
Derbyshire County Council is prepared to re pplications from 
culy qua i per on ter the sanalannees of CET ANALYST for 
th ¢ of Derby (exclusive of the Boroughs of Chester- 
f 2 und Drugs Act, 1875, and for the whole 








Fertilisers and Feeding Stuffs Act, 
gether with necessary r — ay fares, 
ppointed will have t te > his w whole 
but will not be eligible fo ra neued ion, and 
six months’ notice on either side. 

x Applicants must be 
be prepared to con 












rence 


oft he Local Government 
e. Statement of duties and forms 
| applicatic with cCOorigs 





d from, and all 











n number) must be sent to me, the 
tary 14, 1804. Personal canv: z will disqualify. 
N. J. Hl com S HALLETT, 
ity-Clerk to the County Council 
for Desychio re. 
St. Mary’s-g D 
| uary 


SCHOLARSHIPS AT THE CURRIE 
SCHOOLS. 






v ply acy see 
f Alen : 
r boys under four 
ex ] e 
ral Science, 
I ik, The Currie 
C t 
OWENS COLLEGE, MANCHESTER. 
fhe PROFEI SSORSHIP o f ZOOLOGY has become vacant through the 
ath of Prof. Marshall 
Car i tes for the Chair ar Je ited to forward applications, with refer 
ences only, addressed to the f the College, under cover to the 
REGIST not later than APR iL. The duties of the office are to be 
ntered uf » OCTOBER 1 xt. 
A detai'ed statement of the dut ties and emoluments of the {Professorship 
obtained on application to the REGISTR 


HENRY WM. HOLDER, M.A,, Registrar. 
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HUDDERSFIELD TECHNICAL 
SCHOOL. 


Applications are invited for the appointment as Principal of the above 
School. The Pri icipal will be responsible for the organisation and disci 
pline of the whole School, toth in its Day and Evening Classes. He will 
be required t take p art in the instruction, and must therefore have made 
some branch or branches of Science taught in the School his al study, 
Salary, 4400. 

Applications must be sent in before FEBRUARY 26, 1894. 

For Forms of Application and Schedule of Duties, apply to the Secretary, 
Technical School, Huddersfield 


BRADFORD TECHNICAL COLLEGE. 


WANTED, at once, a Master for Mathematics, Physics, and 
Engineering. Salary £200 per annum. 

Applications (ac« or by not more than three recent testimonials), 
stating age. experience, and qu ualifications, to be addressed to me not later 
than FEBRUARY 14. 


Electrical 


JOHN NUTTER, Secretary. 
February 2, 1894 





THE ELECTRICAL _ 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 
Patncipat—G. W. pe ,;TUNZELMANN, B.Sc., M.I.E.E, 
Senior-INstructor—C. CAPITO, M.1.E.E., M.1.M.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, ané 
Mining Engineers. for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


COLLECTION OF OVER 130 FOSSILS 
for £ Carboniferous, Liassic, Oolitic, Cretaceous, Silurian. Car- 
boniferous Flora especially good ; large specimens.—‘‘ Have,” City 
News Rooms, Ludgate Circus, E.C. 


CHE MISTRY.—Coaching in Chemistry for 
Practical Work. Tuition by 
6 Gower Street, W.C. 


all Medical and other Examinations 
Correspondence.—Address, ‘* R. C. T.,” 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


F. H. BUTLER, M.A. Cnet dileee R.S. Mines’ 


NATURAL ‘HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocka, Minerals, Fossils, and other Objects 
Scientific Interest. 

Recent additions to audkuadahe numerous richly coloured and interesting 
polished Sce tch Azgates, and a large series of Ornamental Shells. Specimen 
‘Tubes, Glass-topped Boxes, Card ‘Trays, Labels, Blowpipe Apparatus, 
Cabinets for Minerals and Fossils, Insects, and Birds’ Eggs, and Ento- 


mologists’ requisites always on hand. Lapidary’s work executed. 
Now Ready THE GLACIALISTS’ MAGAZINE, Nos. s and 6, Price 


6d. each Also RESEARCHES ON THE UPPER CRETACEOUS 
ZONES, by W. F. Hume, D.Sc., price 2s. 6d. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate theleading Text-books, in Boxes, with Trays. 

60 Specimens, 10s. 6d.; 100 do., Z1s.; 200 do., 495. 

New Price List of Minerals, Rocks, and Stratigraphical Servis 
of Fossils Post Free. 

ROCK SECTIONS for the MICROSCUPEfrom 1s. 6d. each, Post Free. 

CaTALoGugs GRATIS. 

CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, & 

always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, EC. 
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[STANLEY jim 


Sale by Auction. | 


rHURSDAY, FEBRUARY 22. 





THE COLLECTION OF BIRDS’ EGGS FORMED BY THE Mathematical Instrument Manufacturer to H.M. Government, Council! of 
REV. H. BURNEY. ndia, Science and Art Department, Admiralty, &c. 
: : Mathematical, Drawing, and Surveying Instruments 
MR. J. pp ncaa yin will sell by Anatiee af of every deseripticn. 
his Great Rooms, 33 King Street. Covent Garden, on Of the Highest Quality and Finish, at the most Moderate Prices. 


FEBRUARY 22, at half-past 12 o'clock precisely, the Collection of 


Eggs formed by the late Rev. H. Burney, of Wavendon, Woburn Illustrated Price List Post Free. 


Sands, including many Specimens collected by the late JoHN WotLeEy, W. F. S. obtained the only Medalin the Great Exhibition of 1862 for 
&c., and a Collection of Eggs the property of Baron D’HAMONVILLE, Excellence of Construction of Mathematical Instruments, and the only 
which includes a very fine Egg of the Great Auk. Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 


On view the Day prior, 10 till 4, and Morning of Sale, and Catalogues had. matical Work. Silver Medal, Architects’ Exhibition, 1886. 
—=— ~ Address:—GREAT TURNSTILE, HOLBORN LONDON, W ‘Cc. 


7 A MAGNIFICENT 
TO SCIENCE LECTURERS. 
BINOCU LAR M ICROSCOPE See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 


TERN, used by late W. LanrCarrenter, Esy_, Prof. Forses, &c. Minia- 


B y ROSS ture Triple Lantern constructed for B. J. Matpen, Esq., thisseason. New 
° Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
For Sale—A Bargain. nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 


the Royal Polytechnic Institution, Dr. H. GraTTan Gu INNESS, Madame 
Consisting of Largest Stand, Graduated Substage, Achromatic Condensers ; Apg.ina Patti, &c. Patent Pamphengos Science Lanterns. Science Lecture 
Wenham’s Binocular arrangement, expensive Micro-Spectroscope, Polarising | Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Illus- 
Apparatus, Highest Class Objectives from 3 inches to }, all by Ross; also trated Catalogue, over 180 choice Engravings, 6¢ ; Postage, 3¢. List of 
ay, Apparatus Lamp, &c., Objects, &c., equal to new. Cost nearly £200; 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
will be sold a bargain. Particulars of W. C. HuGues, Brewster House, | lets Free.—W.C. HUGHES, Spreciatist, Brewster House, 82 Mortimer 
Mortimer Road, Kingsland, London, N. Read. Kingsland, N. 


ART PHOTOGRAPHS. 


Varieties sent by Post for Selection to all parts of the World. 


Paris Salon Pictures, Statuary, Views, Eastern Types. Artists’ Life Studies 
Animals, Clouds, Waves, Costumes, Heads, Children, Figures, &c. 


THE CELEBRATED SERIES OF STUDIES BY COUNT W. VON GLOEDEN. 


Collections from the English Galleries, the Louvre, Luxembourg, Dresden, the 
Vatican, Florence, and other Galleries. 


ERDMANN & SCHANZ,‘Photographic —* Sallcott Road, Battersea Rise, 
ondon. 


(ESTABLISHED 1876). 














Catalogue Post Free ; it contains 33 Series. including the Newest Publications, any of which 
are sent by Post for Selection. 


LANTERN STEREOSCOPE. anverrTon’s PATENT) 


CAN BE ADAPTED TO ANY LANTERN. 
For projecting on Screen Pictures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


WIMSHURST | INFLUENCE | MACHINES. 


School Form with 








16 in 3 io ° 

Harvey and Peak’s Form, best. make, 18 in. Plates 4100 

” ” ” in. 97 5100 

Ditto strongly built for Laborat 26 a Sees 
r Laborato: oses 

’ with 24 in. Plates a a Be 


SPECIALLY. RECOMMENDED. 


PERKEN, SON AND RAYMENT, MANUFACTURERS. 


CATALOGUE IS SENP POST FREE. 
‘*OPTIMUS”’ ; 
PHOTOGRAPHIC 
OUTFITS. 


Russian Perforated. | _ Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 








“OPTIMUS” MAGIC LANTERNS. 


Each Lantern is efficient for Exhibi- 
tions. The Lens gives crisp definition, 
being a superior Achromatic Photographic 
Combination, with Rack and Pinion Com- 
pound Condenser of 4in. diameter. Each 


has 3-wick Refulgent Lamp, and is com- 
Plete in Box. 





i 

i 

i 
@aTMEN 





Student’s L, “ 
ax Sliding Tube =e take senenantig Lang with > me £ . < av oe Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
ron A ‘Slidin Tubes... 2 ra ° : — +o = 
Mahogany podoer ss.4® rass § 4 10 O Giving Pictures of the following sizes in inches. 
Tuber ody, Panelled mm Brass Stages & Sliding snc 4h X 38] 6b X 42/8} x 6h] 10 x 8] 12 x 10/25 x 12 
Lantern :PHOTOGRAPHS, Plain V, Coloured 1/6 each. £10 £12 £15 £25 

















PERKEN, SON & RAYMENT, sums LONDON. 
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Now ready, with Illustrations and Plates, 12s. 6d. 


THE MEAN DENSITY OF THE EARTH: 


An Essay to which the Adams Prize was adjudged 
in 1893 in the University of Cambridge. 
By J. H. POYNTING, Sc.D., F.R.S. 


of Trinity College, Cambridge; Professor of Physics in the 
Mason College, Birmingham. 


Late Fellow 


Handsome Cloth. 
London: CHARLES GRIFFIN & CO., 


In Large 8vo. 


itd., Exeter Street, Strand. 


By LIONEL S. BEALE, M.B., F.R.S. 


SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s. 
OUR MORALITY AND THE MORAL QUESTION. 
and Ed. 3s. 6d. 


THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. 


HOW TO WORK WITH THE MICROSCOPE 100 
Plates. 21s (Harrison.) 

PROTOPLASM. 4th Edition. (Harrison.) 

THE MICROSCOPE IN MEDICINE. 86 Plates. 2us. 


BIOPLASM : or, Living Matter. 6s. 6d. 


ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE. 3s. 6d. 
THE ‘“*MACHINERY” OF LIFE. zs. 


London: J. & A. CHURCHILL. 





Full Size, Demy 8vo, Cloth, 5s. 


TWO SPHERES. 
By T.E.S. T. 
Pp. 512. Revised and Enlarged throughout. 
‘*Fully maintains its old reputation for learning and acuteness,’’— 
Scotsman 


Lonpon: T. FISHER UNWIN, PATERNOSTER SQUARE, E.C. 


To SCIENTISTS and LANTERNISTS, &c- 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine IIlus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Eolarging, Register- 
ing, &c, &c. Prof. MAtpEN says:-‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 38. 6d4.; Postage, sa. Worth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster 
House, Mortimer Road, Kingsland, North London. 


PHGENIX FIRE OFFICE, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

Joint SecretTaries—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £10,000, ooo. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 


‘“‘Instrument Company, Cambridge.”’ 
W. WILSON, formerly Foreman at Messrs. 


+ LLIOTL BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. 
out for Professors.—56 Crogsland Road, Chalk Farm, London, N.W. 
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NOW READY. 
Second Edition, much Enlarged, with 94 Engravings, 8s. 6d. 


QUANTITATIVE CHEMICAL ANALYSIS. 


Adapted for the Laboratories of Colleges and Schools. 
By FRANK CLOWES, D.Sc. Lond., 
and J. BERNARD COLEMAN, 
London: J. & A. CHURCHILL, and all Booksellers. 
NOW READY, with 80 Woodcuts, Price 6s. 6d. 
Sixtu Epition, Revised and much Enlarged, of 


BLOXAM’S LABORATORY TEACHING: 


Or, PROGRESSIVE EXERCISES IN PRACTICAL 
CHEMISTRY. 


Edited by A. G. BLOXAM, Head of the Chemistry Department, The 
Goldsmiths’ Institute, London. 


London: J. & A. CHURCHILL, and all Booksellers. 


READY, EIGHTH EDITION, 
Revised and Enlarged, 8s. 6d. 


VALENTIN’S 
QUALITATIVE ANALYSIS. 


Edited by 
Dr. W. R. HODGKINSON, F.R.S.E. 


London : tledinciasote & A. CHURCHILL, and all Booksellers. 


FOR SALE. 
PHILOSOPHICAL TRANSACTIONS OF 
THE ROYAL SOCIETY. 


1764, 1766, 1768 to 1891 and 1892 (B) [being Vols. 54, 
56, 58 to 183] 124 Volumes and Indices to Vols. 1 to 70, 
and 71 to 110. 2 Vols. 


Also the 


TRANSACTIONS 1665—1 800, 


Abridged by HUTTON, SHAW, and PEARSON. 18 Vols. 
In all 144 Volumes, 4to. 

Bound—z29 in Calf, 23 in Half-calf, 40 in Half-vellum, 
11 Half-roan, and 41 in Cloth as Published. 


£105. 
MACMILLAN AND BOWES, 
CAMBRIDS E. 


NOW 


Subscriber's Edition, 


Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber’s Name will be Printed on his or her own Copy), 


Entitled 
FOURNET, 1892. 
AN ILLUSORY EYE DISEASE. 


NTENTS :— 
PROGRESSIVE (sic) MYOPIA. 

Case No. 1.—Culled from Mr. Ropert BRUDENELL CARTER. | 
One Lithographed Prescription. Four Wood Engravings. 

Case No. 2.—Culled from Mr. NETTLESHIP. 
One Lithographed Moorfields Hospital Form. 

Case No. 3-—Culled from Mr. Joun Couper. 
One Lithographed Moorfields Hospital Form. 

Case No. 4.—Culled from Dr. A: Quarry SILcock. 
One Lithographed Moorfields Hospital Form. 

Case No. 5.—Culled from Mr Geo«ce Lawson. 
One Lithographed Moorfields Hospital Form. 

Case No. 54is.—Culled from Mr. Critrcuetr. 
One Lithographed Prescription. 


FOURNET ON CONVERGENT SQUINT, 


Case No. 6.—Culled from Mr. Netrcesuir. . 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving. 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 
A FOURNET, 
18 BENTINCK ST., WELBECK ST., LONDON, W. 
Price 2s. 


New Publication. 
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DIARY OF SOCIETIES. 


LONDON, 
THURSDAY, Fesruary 8. 


Roya SocteTy, at 4.30.—Further Observations on the Organisation of the 
Fossil Plants of the Coal-Measures ; Part I., Calamites, Calamostachys, 
and Sphenophyllum: Prof. W. C. Williamson, F.R.S., and Dr. D. H 
Scott.—Researches on the Germination of the Pollen Grain and the 
Nutrition of the Pollen Tube: Prof. J. R. Green.—Preliminary Note on 
Bilateral Degeneration in the Spinal Cord of Monkeys (Macacus sinicus) 
following Unilateral Lesion of the Cortex Cerebri: Dr. E. L. Mellus. 

MATHEMATICAL Society, at 8.—Exhibition and Description of Lord 
Kelvin’s Models of his ‘‘ Tetrakaidekahedron’’: J. J. Walker, F.R S.— 
On a Class of Groups defined by Congruences: Prof. W. Burns: ‘e, 
F.R.S.—Some Properties of the Uninodal Quartic and Quintic having « 
Triple Point: W. R. W. Roberts. . 

Society oF Arts (at the Imperial Institute, S.W.), at 4.30.—Telegraphic 
Communication between England and India; its Present Condition and 
Future Development : E. O. Walker. 

InsTITUTION OF ELECTRICAL ENGINEERS, at 8.—Some Notes on the 
Electric Lighting of the City of London: Major-General C. E. Webber. 
Rovat InsTiTUTION, at 3.—The Past and Future of Mountain Explora- 

tion: W. Martin Conway. 


FRIDAY, Fesrvary 9. 

Puysicat Society, at 5.—Annual General Meeting.—On the Viscosity of 
Liquids: O. G. Jones. 2 

RovaL AsTRONOMICAL Society, at 3.—Annual General Meeting. _ 

SANITARY INSTITUTE, at 8.—Water Supply, Drinking Water, Pollution of 
Water 

Rovat INsTITUTION, at 9.—Fortuitous Variation in Animals: Prof. W. 
F. R. Weldon, F.R.S. 


SATURDAY, Fesrvary to. 


Roya. InsTITUTION, at 3.—Light, with Special Reference to the Optical 
Discoveries of Newton: The Right Hon. Lord Rayleigh, F.R.S. 


SUNDAY, Fesrvary 11. 


Sunpay Lecrure Sociery, at 4.—Aérated Waters (with Experiments) : 
Prof. Vivian B. Lewes. 


MONDAY, Fesruary 12. 
Society of Arts, at 8.—The Detection and Measurement of Inflammable 
Gas and Vapour in the Air: Dr. Frank Clowes. 
Rovat GeoGRAPHICAL Society, at 8.30.—Johore: Harry Lake. 


TUESDAY, Fesrvary 13. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—The Languages of British New 
Guinea: Sidney H. Ray.—The Indians of the Mackenzie and Yukon 
Rivers: The Right Rev. Dr. Bompas, Bishop of Selkirk. —The ‘hibetan 
House Demons; some Ancient Indian Charms from the Thibetans: 
Surgeon-Major L. A. Waddell. —Exhibition of various Objects from the 
Malay Peninsula: Cecil Wray. 

InstiruTION OF CiviL ENGINEERS, at 8.—The Transport of Petroleum in 
Bulk: Boverton Redwood. 

Rovat HorticuLtTurat Society, at 2.—Annual General Meeting. 

nas seen InsTiTuTE, at 8.—Sanitary Building Construction: Keith D. 

oung 

Rovat INstirutTion, at 3.—Locomotion and Fixation in Plants and 
Animals : Prof. Charles Stewart. 

Puotocrapuic Society, at 8.—Annual General Meeting. 


WEDNESDAY, Fesrvuary 14. 


Society or Arts, at 8.—The St. Pancras Electric Lighting Installation: 
Henry Robinson. 


THURSDAY, Fesrvuary 15. 


Roya Society, at 4 30—The following Papers will prodably be read :— 


Chemical Analysis of the Meteoric Stone found at Makariwa, near Inver- 
cargill, New Zealand, in the Year 1886: L. Fletcher, F.R.S.—On the 
Photographic Arc Spectrum of Iron Meteorites: Prof. Lockyer, F.R.S. 
—On certain ‘Ternary Alloys; Part VIII., Alloys containing Aluminium, 
Cadmium, and Tin, Aluminium, Antimony, and Lead, or Aluminium, 
Antimony, and Bismuth: Dr. Alder Wright, F.R.S.—On the Straining 
of the Earth resulting from Secular Cooling : C. Davison. 

Linnean Society, at 8—Un Hygroscopic Movements connected with 
Seed Dispersal: Miss Pertz.—Contributions to the: Natural History of 

the Flower Part II.: J. C. Willis. 

CHEemic At. Society, at 8.—Ballot for the Election of Fellows.—Deter- 
mination of the Available Mineral Plant Food in Soils: Dr. Bernard 
Dyer.—Aérial Oxidation of Turpentine and Essential Oils: C. T. 
Kingzett. 

OYAL INSTITUTION, at 3.—The Past and Future of Mountain Explora- 
tion: W. Martin Conway. 


FRIDAY, Fesrvuary 16. 
GEOLOGICAL Society, at 3-—Annual General Meeting. 


SANITARY INsTiruTE, at 8.—Sanitary Appliances: Prof. W. H. Corfield. | 


Rovat InstiruTion, at 9.—Bacon’s Key to Nature: Prof. Nichol. 

InstITUTION OF Civit ENGINEERS, at 7 30 -Ship Slipways, having special 
reference to the Dover Slipway : Walter Beer. 

QUEKETT Micros“opicat Crus (at 20, Hanover Square, W.), at 8.— 
Annual Meeting.—President’s Address ; E. M. Nelson. 


SATURDAY, Fesruary 17. 


Rovat Institution, at 3.—Light, with special reference ‘to the Optical 


Discoveries of Newton: The Right Hon. Lord Rayleigh, F.R.S. 


URE 
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CONCHOLOGY. 


New and interesting Species of Recent Shells from Borneo, Philippine 
Islands, China, &c., &c 


COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS. FOR MUSEUMS vROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


BLASS-TOPPED BOXES, CARD TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premise:, 
and supplied promptly at moderate prices. 


Rectangular, from 1s. 3d. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 
Price List on Application. 











HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


BIOLOGICAL S$ PECIMENS | 
DISSECTION. 


ALL the forms required for the various Science Courses, notably the 

| London B.Sc. Intermediate and Final. 

To show the range in the supply, we select the following few examples 
from our list of upwards of 500 types :-— 

Scy.uium, 6s. 6d. per doz PaTELLA (large), 15. 6¢. per dcz. 

Ampuioxus, 6s. 64._ ,, CuiTons (2 ins. long), 45. ,, 

ASCIDIA, 45. ‘ Nereis (large), 3s. ee 

Sepia, 15. 6d. each. 


HOLOTHURIANS (3 ins. long), 15. 4¢. each. 
Smaller Quanticies at Proportionate Prices. 
SKELETONS AND DISPLAYED SPECIMENS 
FOR DEMONSTRATION PURPOSES. 
MUSEUM SPECIMENS. 


LISTS ON APPLICATION. 


| SINEL & HORNELL, Biological Station, Jersey (C.1.). 


‘LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Micrasterias and other Desmids, Stentor polymorphus 
Ophrydium longipes, Floscularia ornata, Stephanoceros Eichornii and other 
| Pond Life; ‘Trou: ova and Alevins to show Circulation of Blood. Specimen 
‘Tube, with Drawing, 1s., Post Free. Anodonta, Astacus nobilis and other 
| Living Speciinens for Dissection. 


Address— 
THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 











| NOT. ICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers, 
Editorial communications to the Editor. The 


telegraphic address of NATURE is ‘* PHUSIS, 
LONDON.” 

| SUBSCRIPTIONS TO “NATURE.” 

4s. 4d. 

| ee ae ee 1 8 o 

Elali-yearig. 2... 2c wc vere s O8Q E 

| Quarterly ee ee ee 

To ALL PLacres ABROAD:— 

Di n<Ghe ss a4 6.4 ee SES 

Srrr rr cee re ef 
OO ct cc te ersten ans SE SC 

CHARGES FOR ADVERTISEMENTS 
Three Linesin Column ....,....0 2 6 
PORGIOGNE «5 cs wees ss OED 
One Eighth Page, or QuarterColumn . 0 18 6 
Quarter Page, or Halfa Column ... 115 © 
Halfa Page, oraColumn ...... 3 § © 
WeererO «ccc csresnvrvcesn & GO 


Money Crders payable to MACMILLAN & CO, 
L OFFICE + 29 BEDFORD STREET, STRAND, W.C 
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SAMUEL HENSON, 


LAPIDARY MINERALOGIST, &c. 
ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in thé Rough. 

Beautiful ‘arved Queensland Opals, Rock Crystal, 
Agate, &c., ‘c. 

Choice Spe -mens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus fer 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


-HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


MESSRS. MACMILLAN 


THE THEORY OF HEAT. By THOMAS PRESTON, 
M.A. (Dub.), Fellow of the Royal University of Jreland, 
and Professor of Natural Philosophy, University College, 
Dublin. 8vo, 17s. net. 


Labradorite, 





ELECTRIC WAVES. Being Researches on the Propaga- 
tion of Electric Action with Finite Velocity through 
Space. By HEINRICH HERTZ, late Professor of 
Physics in the University of Bonn. "Authorised Transla- 
tion by D. E. JoNnEs, B.Sc. With a Preface by LorpD 
KELVIN, P.R.S. Illustrated. 8vo, ros. net. 


GLASGOW HERALD.—‘‘Its talented author has just 
died at the comparatively early age of thirty-seven, leaving be- 
hind him a record of work done of the highest scientific value, 
which solved one of the great practical problems in the higher 
domain of experimental physics.... . Lord Kelvin favours 
us with a highly interesting preface of six pages... . - Full 
details of Hertz’s experiments are given in his papers, and the 
supplementary notes at the end, with their explanations and 
copious references, add greatly to the value of the book as a 
whole.” 


A TEXT BOOK ON ELE°TRO- MAGNETISM | AN D 
THE CONSTRUCTION OF DYNAMUs. _ Vol. L 
By DuGAtp C. JAcKsoN, B.S., C.E., Professor of Elec- 
trical Engineering, University of Wisconsin. 8vo, 9s. net. 


AN ELEMENTARY TREATISE ON THEO- 
RETICAL MECHANICS. By ALEXANDER ZIWET, 
Assistant Professor of Mathematics 
of Michigan. Part. I., Kinematics. 8vo, 
Part II., Introduction to Dynamics, 
8s. 6d. net. 


ECONOMIC GEOLOGY OF THE UNITED SEATey. 
With Briefer Mention of Foreign Mineral Products. 
RALPH S. TARR, B.S., F.G.S,A., Assistant te 
of Geology at Cornell University. 8vo, 16s. net. 


MATERIALS FOR THE STUDY OF VARIATION. 
Treated with Especial Regard to Discontinuity in the 
Origin of Species. By WILLIAM BATESON, M.A., 
Fellow of St. John’s College, Cambridge. 8vo, 215. net. 


8s. 
Statics. 


62. net. 
om 


MACMILLAN & 


| proved, or worked out in its detail, 
| Development and Heredity.’ 


in the University | 


COLLECTIONS of MINERALS, ROCKS, 08 FOSSILS 
Specially prepared to meet Requirements of Students, Lecturers, &. 
And Illustrating the various Manuals, &c., as used at all Colleges, 


Schools, &c., price 10s. 6d. to 425. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. ‘Terms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS, 


The largest and best Series of the most interesting varieties from hundreds 
oflocalities. All one price, 1s. 6¢. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 


SAS. R. GREGORY, 


MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST. FITZROY SQUARE, LONDON, W. 


BREAKFAST—SUPPER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK 


& CO.’S NEW BOOKS. 


_ ATHEORY OF DEVELOPMENT AND HEREDITY. 


By Henry B. Orr, Professor at the Tulane University of 

Louisiana. Crown 8vo, 6s. net. 
SCOTSMAN.—‘‘ Professor Orr does not profess to have 
his new ‘ Theory of 
But he has stated it with 
admirable perspicuity, and the solution which he offers of the 
problem, ‘ How are changes brought about in the structure of 
organisms, and how are these changes transmitted to succeed- 
ing generations?’ deserves thoughtful examination as offering a 
key to certain of the deeper secrets of life and growth, both 
bodily and mental.” 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHE- 
MISTRY OF THE ANIMAL BODY. Including an 
Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S., Emeritus 
Professor of Physiology in the Owens College, Victoria 
University, Manchester; lately Fullerian Professor of 
Physiology in the Royal Institution of Great Britain, &c. 
With two Chromo-Lithographic Charts by SPILLow and 
WILKINSON. Vol. II., The Physiological Chemistry of 
Digestion. 8vo, 18s. 


PAIN, PLEASURE, AND ASTHETICS. An Essay 
concerning the Psychology of Pain and Pleasure, with 
special reference to Aisthetics. By HENRY RUTGERS 
MARSHALL, M.A. 8vo, 8s. 6d. net. 


| DICTIONARY OF POLITICAL ECONOMY. Edited 
by R. H. INGLIS PALGRAVE, F.R.S. Vol. I. A—E. 


Medium 8vo, 21s. net. 


GUARDIAN.—“ A most useful book of reference, wherein 
| will be found information on nearly all points which a student 
| of the subject will require.” 


NEW YORK INDEPENDENT.—“ When complete will 
| be unique as to range and plan in the English language. 


co., LONDON. 
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MESSRS. MACMILLAN & CO.’S TEXT-BOOKS FOR ADVANCED STUDENTS. 


POPULAR ASTRONOMY. By Simon Newcomb, LL.D., Pro- 


fessor U.S. Naval Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo, 18s. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M.A. Second Edition, Medium 8vo, 21s. 


THE THEORY OF LIGHT. By Thomas Preston, M.A. With 


Illustrations. $8vo, 15s. net. 


APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, tos. net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- 


MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and Il. INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. ars. 
Vol. II. Two Parts. 18s. each. 
Vol. IIIL—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives. 
Parts I., II., IV., and VI., 21s. each. Parts III. and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. 


M.PATTISON MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 12s. 6d. 


HISTORY of CHEMISTRY from the EARLIEST TIMES 
TO THE PRESENT DAY. By ERNST VON MEYER, Ph.D. Translated by GeorGe McGowan, Ph.D. 
Svo, 145. net. 


TEXT-BOOK OF GEOLOGY. By Sir Archibald Geikie, F.RS. 


Third Edition. Medium 8vo, 28s. 


A POPULAR TREATISE ON THE WINDS. Comprising the 


General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 


HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 


ARNOLD LANG. With Preface by Prof. Dr. ERNst HAECKEL. Translated by H. M. BERNARD, M.A. Cantab 
and M. BERNARD. PartI. 8vo, 17s, net. [Vol. 17. in the Press. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VEKTEBKATES, By Prof. R,. WIEDERSHEIM. Adapted by W. NEWTON PaRKER. 8yo, 12s. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D., 


F.R.S., Professor of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge. With 
Illustrations. Sixth Edition. Part I. comprising Book I.—Blood—The Tissues of Movement—The Vascular Mechanism. 
Svo, cloth. tos. 6d. 


TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 
GENESIS. By Prof. E. ZIEGLER. Translated by DoNALD MACALISTER, M.A., M.D. Illustrated, 8vo. 


Part |.—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 62. 
Part IlL—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—VIII. Second Edition, 12s. 6¢@. Sections IX.— 
XII. 12s. 6d. 


A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. 


by LD. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously 
liustrated. Vol. I. Med. 8vo, 25s. (Vol. 11, shortly. 


A TREATISE CN COMPARATIVE EMBRYOLOGY. By F. 


M. BALFOUR, M.A., F.R.S. Intwo Vols. Second Edition. Medium 8vo. Vol. I. 18s, Vol, Il. 2s. 





MACMILLAN AND CO., LONDON. 
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MESSRS. LONGMANS AND CO-’S LIST. 


COMPLETION OF THORPE’S “ DICTIONARY OF APPLIED CHEMISTRY,” 


Vol. I. (A to DY), with 236 Illustrations; pp. 724, 8vo, price £2 2s. Vol. II. (E-NU), with 240 IIlustrations ; 


’ 





pp. 722, 8vo, price £2 25. Vol. ILL. (O-Z), with 352 Illuitratioas ; pp. 1056, 8vo, price £3 35. 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., D.Sc. (Dubl.), F.R.S., 
Professor of Chemistry in the Royal College of Science, London. Assisted by Eminent Contributors. 


JOURNAL OF SOCIETY OF CHEMICAL INDUSTR Y.—‘‘ The list of the names of contributors and the selection 
of their subjects inspires confidence at once.” 


CHEMICAL NEWS.—*“ Will be universally appreciated by technical and manufacturing chemists. . . . Dr. Thorpe’s 
great work carries with it its own emphatic recommendation. It must prove most valuable, not merely to chemists and chemical 
manufacturers, but to all merchants wao have to deal with chemical products.” 


Sir H. E. ROSCOE in NATURE.—“ . . . An examination of the important articles written by specially qualified con- 
ributors indicates that each subject is brought up to the level of the present state of our knowledge. . . . Is a welcome addition 
o our scientific books of reference, and forms an admirable companion to ‘ Watts’ Dictionary of Theoretical Chemistry.” 


In 4 Vols. Half-Bound. Vols. I. and II., £2 2s. each. Vol. III., £2 10s. Vol. IV. in preparation. 


WATTS DICTIONARY OF CHEMISTRY. 


Revised and entirely Rewritten by H. FORSTER MORLEY, M.A., D.Sc., Fellow of, and lately Assistant Professor of 
Chemistry in, University College, London ; and M. M. PATTISON MUIR, M.A., F.R.S.E., Fellow, and 


Prelector in Chemistry, of Gonville and Caius College, Cambridge. Assisted by Eminent Contributors. 


THE PRINCIPLES OF CHEMISTRY. By GANOT’S ELEMENTARY TREATISE ON 


D. MENDEELEFF, Professor of Chemistry in the University of St. PHYSICS, Experimental and Applied. Translated and Edited from 
Petersburg. ‘Iranslated by GeorGe Kamensky, A.R.S.M., of the Ganot’s ** Eléments de Physique,’’ by E. ATKINSON, Ph.D,, F.C.S. 
Seagestel Mint, 5t. Petersburg, and edited by A. J. GrEeNaway, With 9 Coloured Plates and 1028 Woodcuts. Crown 8vo, 15s. 

F.1.C., Sub-Eduor of the Journal of the Chemical Society. With 97 

hscanieve, 2 Vols. 8vo, 36s. 


GANOT’S NATURAL PHILOSOPHY FOR 
OUTLINES OF THEORETICAL CHEMIS- GENERAL READERS and YOUNG PERSONS; a Course 0 


Physics divested of Mathematical Formule, expressed in the language 


TRY. By LOTHAR MEYER, Professor of Chemistry in the Um < 
versity of Tiibingen. Translated by Professors P. PHittips Bevson, ot daily life. Translated and Edited from Ganot’s **Cours Elémen- 
D.Sc., and W. Caxtetron WiLL! BSe. 8vo, os taire de Physique,” by E. ATKINSON, Ph.v., F.C.S. With 37 


Pages of New Matter, 7 Plates, 559 Woodcuts, and an Appendix of 
estions. Crown 8vo, 75s. 6d. 
CHEMICAL LECTURE EXPERIMENTS. . 
By G. S. NeWTH, Royal College of Science, South Kensington. 
With 224 Diagrams. Crown 8vo, ros. 6d CELESTIAL OBJECTS FOR COMMON 
TELESCOPES. By the Rev. T. W. WEBB, M_A., F.R.A.S., Vicar 
EXPERIMENTAL CHEMISTRY FOR of Hardwick, Gavatits. Range E lition, Revised Beis ~—_ 
JUNIOR STUDENTS. By J. EMERSON REYNOLDS, M.D Enlarged by the Rev. T. E. ESPIN, M.A., F.R.A.S. (Iwo Volumes. 
a tie tn ta lg, Maglar ot acnetiaay ’ eae ' rtrait and a Reminiscence of the Auther, 


‘ . Vol. L. now ready. With Po 
F.R.S., Professor of Chemistry, University of Dublin; Examiner ia , s , . 

. : . ’ 2 Pilates, and numerous Illustrations, Crown 8vo, 6s. 
Chemistry, University of London. Feap. 8vo 










Part 1. Introductory. 1s. 6d.) Part III. Metalsand Allied Bodies. 3s. 6d , 

Part 11. Non-Metals. as. 6d. | Part IV. Carbon Compounds. 4s. E. ECLRICAL ENGINEERINGFURELEC- 
IRIC LIGHT ARTISANS AND STUDEN «5. (Embracing those 
brancies prescribed in the >y'labus issued by the City and Guilds Tech- 

ROCKS CLASSIFIED AND DE SCRIBED : neal Institute) By W. SLING‘), Principal of the Telegraphists” 

a Treatise on Litholog By BERNHARD VON COTTA. With schvol of Science, and A. BROOKER, In-tructor on tlectrical Engr 
neering at the Telegraphists’ School of Science. With 307 Illustrations. 





English, Geman, and - ll 1 Synonyms. Translated by Poitier Henry 
Lawa«aence, F.G.S., F.R.G.S. Crown Evo, 145. Crown &vo, ros. 6d. 


Lonpon: LONGMANS, GREEN, & CO. 





Printed by Ricaarp CLav anp Sons, Limite, at 7 and 8 Bread Sucet Hill, Queen Victoria Street, in the City of London, ana Published by 
MACMILLAN AND Co., at 29 Bedford Street. London, W ., and 66 Fifth Avenue, New Vork.—Tuurspay, February 5, 1894. 
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‘* To the solid ground 
O; Nature trusts the mind which builds for selina 
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NEWTON & CO., 3 Fleet St., London. | B R O “Ww N I N G’ Ss 


Scientific Fustrument Makers. 


[PRICE SIXPENCE. 




















(By Special Appointment to the Royal Institution.) “TRIS” ‘ 
CROVA’S DISC. MICROSCOPE * 
For use with the Lantern, | 7, 9 superior instrument, well 
forillustrating motion of sound | 


and light waves. | adapted for the Student’s use ; 
Complete, 27/6. it is made entirely of Brass, and 
—- perfectly fitted ; it has a sliding 


> 

NEW CATALOGUE body, drawer tube, fine adjust- 

of Lanterns, Special Appara- _ ment, A eyepiece, and 4 in. 

tus for Scientific Demonstra- 
tion with the Lantern. 


Scientific and other Slides. Price - - £6 2s. 6d. 
Post Free, @ Stamps | 


and } in. objectives. 


| Illustrated Catalogue post free. 


re LONDON 





THE NEW | — 
TLIME.CYLINDERS| | JOHN BROWNING, 


63 STRAND, 
The most Luminous Lime Cylinders made. Turned perfectly 
true out of Solid Stone Lime. Packed in half-dozens. Per tin, , 2/- LOND o N, W.C. 


NEGRETT & ZAMBRA'S THERMOMETERS 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE 2l/- and upwards. 














Accurate Thermometers for Sitting-Rooms and 
Bed-Rooms, 18s. per dozen. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD. 


NEGRETT! & ZAMBRA, 


Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 


BRANCHES— 
45 Cornhill, and 122 Regent Street, London. 














ani? 
R. & J. BECK 68 CORNHILL, LONDON, E.C. 


Photographic Studios : Crystal Palace. 
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GOVERNMENT GRANT of £4000 for the | 


Promotion of Scientific Research.—February 28 is the fast day for re 
ceiving Applications. Forms may be obtained of the ASSISTANT 
SEcRETARY, Royal Society, Burlington House, London. 


BRITISH MUSEUM. 


EVENING OPENING. 


On and after Monday, February 19, the Exhibition Galleries will be 
open from 8 p.m. to ro p.m. as follows :— 
§ Egyptian, Assyrian, Semitic, 
\ Religious and American collections. 
Greek and Roman collections. 
Manuscripts, King’s Librarv, Porcelain 
and Glass, and Prints and Drawings ; 
| Prehistoric, Ethnographical and Me- 
dizval collections. 
E. MAUNDE THOMPSON, 


Principal Librarian and Secretary. 











Monpays and Fripays: 
Webwnespays and SATURDAYS : 


Tvespays and THuRspays : 


February 10, 1894 


PHYSIOLOGICAL AND TECHNOLOGICAL 


LABORATORY FOR THE FERMENTATIONS. 
COPENHAGEN (30 Frydendalsvej). 


Director: ALFRED JORGENSEN, 
Author of ** Micro-Organisms and Fermentation.” 


Courses of Instruction, for Beginners as well as for advanced Students, in 
he Physiology and Technology of Fermentations, with particular regard to 
Prof. HANSEN’s System for the Analysis and Pure Cultivation of Yeast. 

The Laboratory possesses a numerous collection of Culture-Yeast Species, 
Wild Yeasts, and Zymogenic Bacteria. 

Manuals of Instruction :—Alfred Jérgensen: ‘‘ Micro-Organisms and 
Fermentation” (published by F. W. Lyon, i Buildings, London), 
New Edition, 1893. 

E. Chr. Hansen: “ Untersuchungen aus der Praxis der Garungsindustrie’’ 
Beitriige zur Lebensgeschichte der Mikroorganismen), published by R. 
Oldenbourg, Munich, 2 vols., 1890-92. In French in Comptes rendus du 
Laboratoire de Carlsberg (Hagerup, Copenhagen). 

Further particulars on application to Direcror. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 
Principac—G. W. p—e TUNZELMANN, B.Sc., M.I.E.E. 
Senior-Instructor—C. CAPITO, M.1.E.E., M.1.M.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, ane 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 


THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF CIVIL, MECHANICAL, AND 
ELECTRICAL ENGINEERING, 

The next SESSION will begin on TUESDAY, OCTOBER 2. 

Applications for admission will be received up to SEPTEMBER 28. 

A Preliminary Exs mination in Elementary Mathematics will be a condition 
of admission, except for such Students as have recently passed the Matricula- 
tion Examination of the Lond.n University, the Preliminary Examination of 
the Victoria University, or other approved Examination. 

Prospectus may be obtained from the REGIS rRar. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
The HALF TERM will begin on Saturday, February 24. 
Lectures on ** Le Roman Francais ” will be delivered on Wednesday after- 
noons, at 4.30, by M. Vicror Ocer, beginning on February at. 
LUCY J. RUSSELL, Honorary Secretary. 


HUDDERSFIELD TECHNICAL 
SCHOOL. 


invited for the appointment as Principal of the above 





Applications are 


School. The Principal will be responsible for the organisation and disci- 
pline of the whole School, torh in its Day and Evening Classes. He will 
be required to take part in the instruction, and must therefore have made 


some branch or branches of Science taught in the School his especial study. 


Salary, £400. 

Applications must be sent in before FEBRUARY 26, 189 

For Forms of App i ation and Schedule of Duties, apply to the SECRETARY, 
Technical School, Huddersfield. 


NATURE 


Four popular | 
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| PHG:NIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, §, . 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITy 
ELECTRIC LIGHTING RULES SUPPLIED, 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

Joint Secretraries—W. C. MACDONALD and F. B. MACDONALD, 
LOSSES PAID OVER £19,000,000. 


~WIMSHURST 
MACHINES. 


No. sor, with 1r2-in. Plates ... &r 15 








° 
§02, ” 12-1n. ” . ee 2100 
503, 9 FSM os ore ee 3 wo 
504, +, T7'1M. 5, 4 Too 
505, +s 20-IN. 45 5 loo 


School Apparatus of every description. 
Larce CaTALoGus, Fifth Edition, Royal 8vo, 
144 pp. 700 Illustrations, Post free, 6d. 


KING, MENDHAM & Co, 


Wena Electrical Works, Bristol, 


tesiin Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, Acent.) EsTABLIsHED 1876. 














| 

| M Mathematical Instrument Manufacturer to H.M. Government, Councllo 

India, Science and Art Department, Admiralty, &c 

| Mathematical, Drawing, and Surveying Instruments 

| of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices, 

| Illustrated Price List Post Free. 

| W.F. S. obtained the only Medalin the Great Exhibition of 1862 ta 

Excellence of Construction of Mathematical Instruments, and the only 
Gop Mepat in the International Inventions Exhibition 1885 for Math 

| matical Work. Silver Medal, Architects’ Exhibition, 1886. 

| Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C 


| TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAY- 
| TERN, used b> late W. Lanr Carpenter, Esy., Prof. Forses, &c. Minix 
| ture Triple Lantern constructed for B. J. MALDRN, Esq., thisseason. Nev 
| Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag: 
| nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied w 
| the Royal Polytechnic Institution, Dr. H. GRATTAN Guinness, Madame 
Apg.ina Patti, &c. Patent Pamphengos Science Lanterns. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Illus 
trated Catalogue, over 180 choice Engravings, 6¢ ; Postage, 3d. of 

| 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph 
iets Free. —W. C. HUGHES, Spesciatist, Brewster House, 82 Mortimer 
Road. Kingsland, N. 


A MAGNIFICENT 
BINOCULAR MICROSCOPE 


By ROSS 
For Sale—A Bargain. 


Consisting of Largest Stand, Graduated Substage, Achromatic Condensers; 
Wenham’s Binocular arrangement, expensive Micro-Spectroscope, Polarising 
Apparatus, Highest Class Objectives from 3 inches to $, all by Ross; als 
ay; Apparatus Lamp, &c., Objects, &c., ad to new. Cost nearly £200; 
will be sold a bargain. Particulars of. W. C. Hucues, Brewster Hous, 
| Mortimer Road, Kingsland, London, N. 








FOR SALE—A BARGAIN. 


A splendid Collection of about 300 Specimens. Comprising Calsite, Ree: 


ruthite, Copper, Iron, Tin, Red Quartz, Black Quartz, Petrified Fruit, 
&c., &c., some of which are very rare and valuable. Reference given # 
required. For further particulars, apply A. Gipson, 42 Belgravia Street, 
Penzance. 


splendid 


by 


BINOCULAR MICROSCOPE, 


complete Accessories, by Ross, London; high-class Objects ves, 
Zeiss. Cost over £150. Bargain.—Particulars, address * * Mice 
score,” W. Porteous & Co., Glasgow. 
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FEBRUARY 15, 1894 | NATURE cuniti 
Sales by Huction. FOR SALE. _ 


THE COLLECTION G8 MERDE 8008 FORMED BY THE PH | 10 SO PH IGAL TRAN SACT | 0 N S OF 


REV. H. BURNEY. 


MR. J. C. STEVENS will sell by Auction at THE ROYAL Soci FTY. 


his Great Rooms, 33 King Street, Sonat Garden, on Tunenay, 6 66 3 
FEBRUARY 22, at “past 12 o'clock precisely, the Collection o 1764, 1766, 1768 to 1891 and 1892 (B) [being Vols. 54 
Eggs formed by the late Rev. H. Burney, of Wavendon, Woburn eC > * 24 
Sands, including many Specimens collected by the late Joun Wot.ey, 56, 58 to 183] 124 Volumes and Indices to Vols. 1 to 70, 
&c., and a Collection of Eggs the property of Baron D’HAMONVILLE, and 71 to 110. 2 Vols. 
which includes a very fine Ecc of the Great Aux. Alsothe Collection Also th 

of Stuffed Birds and Eggs formed by Cuas. Cocksurn, Esq., princi- e 


myn Deis cr Gores, sal emasngens Cores os | ~~ TRANSACTIONS 1665—1800, 


On view the Day prior, 10 till 4, and Morning of Sale, and Catalogues had. Abridged by HUTTON, SHAW, and PEARSON. 18 Vols. 


MONDAY, FEBRUARY 26. In all 144 Volumes, 4to. 
NATURAL HISTORY SPECIMENS. Bound—29 in Calf, 23 in Half-calf, 40 in Half-vellum 
MR. J.C. STEVENS will Sell by Auction | 11 Half-roan, and 41 in Cloth as Published. P 
at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 10 
FEBRUARY 26, at half-past 12 o’clock precisely, British and a £ 5: 
Lepidoptera, including many rarities, Butterflies in Papers, a Collection rt 
of ticaan, Fossils, Mammals, Birds set up in Cases, Birds’ Skins and MACMILLAN AND BOWES ’ 
Eggs, Heads and Horns of Animals, Animal Skins, a few Books, CAMBRIDGE. 


Cabinets, &c. 


On view the sabes prior, ro till > Morning of Sale, and Catalogues Ss A M U E a rt ia N Ss Oo N ; 


W. WILSON, formerly Foreman at Messrs.| LAPIDARY MINERALOGIST, &c. 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical ESTABLISHED 184p. 


Jac A ; % - 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro: Precious Stones Cat and Mounted to any Design. Always on hand, 


scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- . Lys < a 
ing Instruments of every description, &c. Experimental Work carried SS ee Gems, Fancy Stones, and Semi-precious 
'? le 


out for Professors.— 56 Crogsland Road, Chalk Farm, London, N.W. | Beautiful Carved Queensland Opals, Labradorite, Rock Crystal 


Agate, &c., &c. 
ALB a RT = DWA m D J A M RAC — ag aes of Ne Pe ag suitable Or Coleman ent Museums. 
t Ss w w. 
(Late Oe TURA LIST. RACH), g Diatomaceous Earth, Hakodadi, loon. Gain ont | fer 
| Student or Prospector. 
180 ST. capac STREET EAST. vs. _ LESSONS GIVEN. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery Ss A M U E L r4 Ee N oS Oo N ; 


Netsukic. China. Lacauer. Gongs. Shelle. and other Curios. 


<a 97 REGENT STREET, LONDON, wW. 


COLLECTIONS ur MINERALS, ROCKS, or FOSSILS 
Specially prepared to meet Requirements of Students, Lecturers, &c. | COLLECTIONS OF MINERALS, 


And Illustrating the various Manuals, &c., as used at all Colleges, ROCKS, OR FOSSILS, 


Schools, &c., price 10s. 6¢. to 42s. and upwards. Special Instruction and : 
Collections for Travellers, Prospectors, &c. Terms on application. For the Use ot Students, Science Teachers, Prospectors, &c., and to 
illustrate theleading Text-books, in Boxes, with Trays. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 49s. 


The largest and best Series of the most interesting varieties from hundre : : . . . . 
oflocalities. All one price, 1s. 6@. each, post free. List free on application. New Price List of en tet Stratigvaphical Series 
Apparatus, Cabinets, and Appliances for Museums | rock SECTIONSfor the MICROSCOPE rom 14.64. each, Post Free 


and for Field Work of every description. ATALOGUES GRATIS. 
CATALOGUES AND LISTS FREE ON APPLICATION TO CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 











JAS. R. GREGORY: “nee 
MINERALOGIST AND GEOLOGIST, | THOMAS D. RUSSELL 
88 CHARLOTTEST. FITZROY SQUARE, LONDON, W. 78 NEWGATE STREET, LONDON, ) A all 





F H BUTLER, M.A. Oxon., Assoc.R.S.Mines 

. . ’ A. *. RS. 

NATURAL HISTORY AGENCY, _ LIVING SPECIMENS FOR 
is BROMPTON ROAD, LONDON THE MICROSCOPE 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. Volvox globator, Micrasterias and other Desmids, Stentor polymorphus 

Recent additions to stock include numerous richly coloured and interesting | Ophrydium longipes, Floscularia ornata, Stephanoceros Eichornii and other 
polished Scotch Agates, and a large series of Ornamental Shells. Specimen | Pond Life; ‘Trou: ova and Alevins to show Circulation of Blood. Specimen 
Tubes, Glass-topped Boxes, Card Trays, Labels, Blowpipe Apparatus, ‘Tube, with Drawing, 1s., Post Free. Anodonta, Astacus nobilis and other 

Living Specimens for Dissection. 


Cabinets for Minerals and Fossils, Insects, and Birds’ Eggs, and Ento- Ada 
aac ress— 
THOMAS BOLTON, 


| 
mologists’ requisites always on hand. Lapidary’s work executed. 
oo —- = yea yg MAGAZINE, Nos. 5 and 6, Price | 

bd. each Iso RESEARCHES ON THE UPP&R CRETACEOUS es . +c: 

ONES, by W. F. Hume, D.Sc., price 2s 6d. 25 BALSALL HEATH ROAD, BIRMINGHAM. 


LANTERN STEREOSCOPE. 4NDERTON’s PATENT) 


CAN BE ADAPTED JO ANY LANTERN, . f 
Wr For projecting on Screen Pictures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 
WIMSHURST_ INFLUENCE MACHINES. 





School Form with 12 in, Plates 1150 
” 99 16in. _,, .. exe so a . 2100 
Harvey and Peak’s Form, best make,15in. Plates 4100 
- 9 ” 17in. ,; 5100 
, ° 20in. , . 6100 

Ditto, strongly built for Laboratory purposes 
with 24 in. Plates . - 8100 


SPECIALLY RECOMMENDED. 
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NOW READY. 
Second Edition, much Enlarged, with 94 Engravings, 8s. 6d. 


QUANTITATIVE CHEMICAL ANALYSIS. 


Adapted for the Laboratories of Colleges and Schools. 
By FRANK CLOWES, D.Sc. Lond., 
and J. BERNARD COLEMAN, 
London: J. & A. CHURCHILL, and all Booksellers. 


NOW READY, with 80 Woodcuts, Price 6s. 6d. 
Sixt Epition, Revised and much Enlarged, of 


BLOXAM’S LABORATORY TEACHING: 


Or, PROGRESSIVE ates IN PRACTICAL | 
CHEMIST 





Etited by A. G. BLOXAM, Head of ag a Department, The | 
Goldsmiths’ Institute, London. | 


London: J. & A. CHURCHILL, and all Booksellers. 


| 


READY, EIGHTH EDITION, 
Revised and Enlarged, 8s. 6d. 


VALENTIN’S | 
QUALITATIVE ANALYSIS. | 


Edited by 
Dr. W. R. HODGKINSON, F.R.S.E. | 


London: J. & A. CHURCHILL, and all Booksellers. 


A STUDENT’S TEXT-BOOK OF BOTANY. 


By SIDNEY H. VINES, M.A., D.Se., F.L.S. 





NOW 


PROFESSOR OF BOTANY IN THE UNIVERSITY OF OXFORD. 


| 
i¢ 
| 
| 


First Half comprising the Morphology of Plants, the Structure 
of Plants, and the Classification of Plants (Thallophyta, Mus- 
cinez, and Pteriodophyta), in thick Paper Cover, with 279 
Illustrations. 75. 6d. 


Second Half, completing the work, and containing a copious 
Index, will be ready in the course of the year. 


_ London: SWAN SONNENSCHEIN & co. 


Now ready, with Illustrations and Plates, 12s, 6d. 


THE MEAN DENSITY OF THE EARTH: 


An Essay to which the Adams Prize was adjudged 
in 1893 in the University of Cambridge. | 


By J. H. POYNTING, Sc.D., F.R.S. 
Late Fellow of Trinity College, Cambridge; Professor of Physics in the 
Mason College, Birmingham. } 





In Large 8vo. Handsome Cloth. 
London: CHARLES GRIFFIN & CO., Ltd., Exeter Street, Strand. 


Now Ready, Price 2s. 


RESEARCHES ON MATRICES & QUATERNIONS. 


By Dr. TH. B. VAN WETTUM. 
E, J. BRILL, 


Leyden, Holland. 





The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR'S PATENT ELECTRICAL PYROMETER | 


for Scientific and Commercial purposes. Descriptive | 

Pamphlet of the above will be sent Post Free on Appli- | 

cation. 
Descriptive List of Physiological and Physical Instru- 

ments, &c., with 95 Illustrations, Post Free, 1s. 6d, 
Address ‘all communications : 


‘‘Instrument Company, Cambridge.” 
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A. and C. BLACK, Soxo “‘Souans, LONDON, 
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NOW READY. 
In Demy 8vo, Cloth. Illustrated with 12 Lithograpi 
Plates. Price 18s. net. 


INVESTIGATIONS ON MICROSCOPIC 
FOAMS AND ON PROTOPLASM. 


By PROF. 0. BUTSCHLI. 
Translated from the German by E. A. MINCHIN 


B.A. Oxon, FeLtow or Merton Coiiece, Oxrorp. 


In Demy 8vo, Cloth, 450 pages, and Illustrated with 
263 Figures. Price 18s. net. 


— LOOLOGY OF THE INVERTEBRATA: 


A TEXT-BOOK FOR STUDENTS. 


|'By ARTHUR E. SHIPLEY, M.A, 


FELLOw AND AssisTANT TuTor oF Curisr’s COLLEGE, AND 
DEMONSTRATOR OF COMPARATIVE ANATOMY IN THE UNIvuarsity 
or CAMBRIDGE. 


In Medium on. panes aude back. 


A DICTIONARY OF BIRDS. 


By ALFRED NEWTON, 
ASSISTED BY HANS GADOW. 


With Contributions fom RICHARD LYDEKKER, B.A., F.GS 
CHARLES S. ROY, M.A., F.R.S., and ROBERT W. SHUFELDT, 
M.D. (late United States ‘Army. ) 

To be completed in Four Parts. Parts 1 and 2 now ready. 
Price 7s. 6d. net each. 





In Quarto, Cloth. Price 12s. 6d. 


ZOOLOGICAL ARTICLES 


Contributed to the “Encyclopedia Britannica.” 
By E. RAY LANKESTER, 
Linacre PROFESSOR IN THE UNIVERSITY OF OxForD. 


To which are added Kindred Articles y other Naturalists. 


In Demy 8vo, Cloth, 763 pages, and Illustrated with 
337 Wood Engravings. Price 12s. 6d. 


AN INTRODUCTION TO THE STUDY 
OF MAMMALS, LIVING AND EXTINCT. 


By SIR W. H. FLOWER, F.R.S. 


Director oF THe Naturat History DerarTMENTs, Britis# 
Museum; and 


RICHARD LYDEKKER, B.A., F.G.S., F.Z.S. 


In Demy 8vo, Cloth, 720 pages, and Lllustrated with 32 
Wood Engravings. Price 12s. 6d. 


AN INTRODUCTION TO THE STUD! 
OF FISHES. 


By A. C. L. G. GUNTHER, F.R.S: 


KEEPER oF THE ZooLoGcicaL DEPARTMENT IN THE BRITISH Muse 


In Crown 8vo, Cloth, instead Price 25. 6d. 


LIFE IN MOTION: on, MUSCLE & NERVE 


By J. G. M‘KENDRICK, F. R.S. 


Proressok OF PHysioLoGy IN THE UNIVERSITY OF GLasG 
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DIARY OF SOCIETIES. 


LONDON, 
THURSDAY, Fesrvary 15. 


Roya Soctery, at 4.30.—Chemical Analysis of the Meteoric Stone found 
at Makariwa, near Invercargill, New Zealand, in the Vear 1886: L. 
Fletcher, F.R.S.—On the Photographic Arc Spectrum of Iron Meteor- 
ites: Prof. Lockyer, F.R.S.—On certain Ternary Alloys; Part VIII. 
Alloys containing Aluminium, Cadmium, and Tin; Aluminium, Anti- 
mony, and Lead ; or Aluminium, Antimony, and Bismuth: Dr. Alder 
Wright, F.R.S.—On the Straining of the Earth resulting from Secular 
Cooling : C. Davison. 

Linnean Society, at 8.—On Hygroscopic Movements connected with 
Seed Dispersal: Miss Pertz.—Contributions to the Natural History of 
the Flower. Part II.: J. C. Willis. 

Cuemicat Society, at 8.—Ballot for the Election of Fellows.—Deter- 
mination of the Available Mineral Plant Food in Soils: Dr. Bernard 
Dyer.—Aérial Oxidation of Turpentine and Essential Oils: C. T. 
Kingzett. 

Roya INSTITUTION, at 3.—The Past and Future of Mountain Explora- 
tion: W. Martin Conway. 

Camera CuUvB, at 8.—A Plea for Serious Work in Photography: E. J. 
Humphery. 


FRIDAY, Fesruary 16. 


GEOLOGICAL Society, at 3.—Annual General Meeting. 

SANITARY INSTITUTE, at 8.—Sanitary Appliances: Prof. W. H. Corfield. 

Rovat InsTITUTION, at 9.—Bacon’s Key to Nature: Prof. Nichol. 

InsTITUTION OF Civit_ ENGINEERS, at 7 30.—(Students’ Meeting.) Ship 
Slipways, having special reference to the Dover Slipway : Walter Beer. 

Qvuexkett Microscoricat Cus (at 20, Hanover Square, W.), at 8.— 
Annual Meeting.—President’s Address ; E. M. Nelson. 


SATURDAY, Fesruary 17. 


Royat Institution, at 3.—Light, with special reference to the Optical 
Discoveries of Newton: The Right Hon. Lord Rayleigh, F.R.S. 


SUNDAY, Fesrvary 18. 


Sunoav Lecture Society, at 4.—History and Mystery of Writing (with 
Oxy-hydrogen Lantern Illustrations): Geo. Wotherspoon. 


MONDAY, Fesrvary 19. 
Vicroria INSTITUTE, at 8.—The Physical Conception of Nature. 


TUESDAY, Fesrvary 20. 


Zootocicat Society, at 8.30.—On a Method of Preserving Certain In- 
vertebrata for Museum Exhibition: Dr. R. W. Shufeldt.—On a Collec- 
tion of Land-Shells from the Samui Islands, Gulf of Siam: Dr. O. F 
von Moellendo: ff.—A List of the Hemiptera Heteroptera of the Families 
Anthocoridz and Ceratocombidz, collected by Mr. H. H. Smith in the 
Island of St. Vincent, with Descriptions of New Genera and Species: 
Prof. P. R. Uhler. 

Rovat Statisticat Society (Lecture Theatre of the Museumof Practical 
Geology, 28 Jermyn Street), at 7.45.—Ocean Highways: their Bearing 
on the Food and Wages of Great Britain: The Right Hon. Lord George 
Hamilton, M.P. 

INsTITUTION OF Civit ENGINEERS, at 8.—Forging by Hydraulic Pressure : 
Ralph Hart Tweddell. 

Sanitary INsTiITUTE, at 8.—Details of Plumber’s Work: J. W. Clarke. 

Rovat INstiruTion, at 3.—Locomotion and Fixation in Plants and 
Animals: Prof. Charles Stewart. 


WEDNESDAY, Fesrvary 2t. 


Society or Arts, at 8.—Electric Signalling without Wires: William 
Henry Preece, C.B., F_R.S. 

Geotocicat Society, at 8.—On the Relations of the Basic and Acid 
Rocks of the Tertiary Volcanic Series of the Inner Hebrides: Sir Archi- 

: bald Geikie, F.R.S.—Note on the Genus Naiadates, as occurring in the 

f: Coal-Formation of Nova Scotia: Sir J. W. Dawson, K.C.M.G., F.R.S., 
with an Appendix by Dr. Wheelton Hind. 

Roya MErTeorROLoGIcAL Society, at 8.—Temperature. Rainfall, and 
Sunshine at Las Palmas, Grand Canary: Dr. J. Cleasby Taylor.—Report 
on the Phenological Observations for 1893 : Edward Mawley.— Compara- 
tive Observations with Two Thermometer Screens at Ilfracombe : William 
Marriott. 

Rovat Microscopicat Society (20 Hanover Square, W.), at 8,—Tuci- 
— thoydymeniz, a Gall-producing Copepod: Prof. G. S. Brady, 


THURSDAY, Fesrvary 22. 


INSTITUTION OF ELECTRICAL ENGINEERS, at 8. 

> oa ‘ 

Rovat INSTITUTION, at 3.—The Past and Future of Mountain Explora- 
tion: W. Martin Conway. 


NATURE 





Camera Cuvs, at 8.—Hyper Instantaneous Photography : Captain W. de 
| 


W. Abney, F.R.S. 
FRIDAY, Fesrvary 23. 
Puysicat Society, at 5.—A Method of Determining Refractive Indices: 
Mr. Littlewood.—A New Electrical Theorem: Thomas H. Blakesley.— 
_ The Attachment of Quartz Fibres: Prof. C. V. Boys. 
SANITARY INSTITUTE, at 8.—House Drainage: W. C. Tyndale. 


RovAt INsTITUTION, at 9.—Transformations of Electric Currents : Prof. 
S. P. Thompson, F.R.S. 


SATURDAY, Fesrvary 24. 


Rovat Institurion, at 3.—Light, with Special Reference to the Optical 
Discoveries of Newton: The Right Hon. Lord Rayleigh, F.R.S. 





Now Ready. 


PHILOSOPHICAL TRANSACTIONS 
THE ROYAL SOCIETY. 


CONTENTS OF ParT A, 1893. 
Price £3 145. 
- Transmission of Sunlight through the Earth’s Atmosphere. By Captain 
V. pE W. ABNeEy. 
The Potential of an Anchor Ring. By F. W. Dyson. 
. Baxertan Lecrure.—The Rate of Explosion in Gases. By HaroLp 
B. Dixon. 
On the Residues of Powers of Numbers for any Composite Modulus, 
eal or Complex. By Georrrey T. BENNETT. 


ad 


we 


> 


5- Ionic Velocities. By W. C. Dampier WHETHAM. 

6. The Value of the Mechanical Equivalent of Heat, deduced from some 
Experiments performed with the view of establishing the relation 
between the Electrical and Mechanical Units; together with an 
Investigation into the Capacity for Heat of Water at different Tem- 
peratures. By E. H. Grirrirus. 

7. On the Thickness and Electrical Resistance of Thin Liquid Films. By 
A. W. Reinotp and A. W. Ricker. 

8. On the Measurement of the Magnetic Properties of Iron. By THomas 


RAY. 
g. On the Composition of Water by Volume. By ALEXANDER ScorT. 


10, The Absolute Thermal Conductivities of Iron and Copper. By R. 
WALLace STEwarrt. 

rz. On Thermal Radiation in Absolute Measure. By J. T. Borromi.ey. 

12, Harmonic Analysis of Hourly Mbservations of Air Temperature and 
Pressure at British Ob:ervatories.— Part I. Temperature. By Lieut.- 
General R. Srracuey. 

13. The Variation of Molecular Surface-Energy with Temperature. By 
WicitaM Ramsay and Joun SHIELDs. 

14. On the Photographic Spectra of some of the Brighter Stars. By J. 
Norman Lockver. 

15. Aberration Problems.— A Discussion concerning the Motion of the Ether 
near the Earth, and concerning the Connection between Ether and 
Gross Matter. By Oxtver J. Lopce. 

16. On the Results of an Examination of the Orientations of a number of 
Greek Temples with a view to connect these Angles with the Ampli- 
tudes of certain Stars at the Time the Temples were founded. By 
F. C. Penrose 

17. Memoir on the Theory of the Compositions of Numbers. By P. A. 
MacManon, Major R.A. 

18. On the Evidences of a Submergence of Western Europe, and of the 
Mediterranean Coasts, at the Close of the Glacial or so-called Post- 
glacial Period. By Josern PresTwicn. 

19. Magnetic Qualities of Iron. By J. A. Ewinc, M.A., F.R.S., and Mis* 
Hecen G. KLAAssen. 


20. The Potential of an Anchor Ring.—Part II. By F. W. Dyson. 

21. On the Annual and Semi-Annual Seismic Periods. By CHar.es 
Davison, 

. On the Differential Covariants of Plane Curves, and the Operators em- 
ployed in their Development. By R. F. GwyTHERr. 


2 


nN 


CONTENTS OF PART B. 
Price £2 135. 
. On the Organisation of the Fossil Plants of the Coal-Measures.—Part 
XIX. By W. C. Wittramson. 
. An Experimental Investigation of the Nerve Roots which enter into the 


- 


nN 


Formation of the Brachial Plexus of the Dog. By J. S. Risiun 
RuSSELL. 

. Contributions to the Anatomy of Fishes.—II. The Air-bladder and 
Weberian Ossicles in the Siluroid Fishes. By T. W. BripGe and A. 
C. Happon. 


w 


4. The Electromotive Properties of the Skin of the Common Eel. By E 
WaymMoutu REI. 

5. The Cerebrum of Ornithorhynchus paradoxus. By Avex Hit. 

6. The Hippocampus. By Atex HI. 

7. On some New Reptiles from the Elgin Sandstones. By E. T. Newron 

8. The Physiological Action of the Nitrites of the Paraffin Series, considered 


in connection with their Chemical Constitution. By J. THropors 


Casx and WynpHam R. Dunstan. 

Experiments in Examination of the Peripheral Distribution of the 
Fibres of the Posterior Roots of some Spinal Nerves. By CHARLES 
S. SHERRINGTON. 


? 


| 10. On the Colouration of the Skins of Fishes, especially of Pleuroasctida » 


By J. T. Cunvincuam and C. A. MacMunn. 


| London: HARRISON & SONS, 45 St. Martin’s Lane, W.C 
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BEST DRAPER’S INK (DIGHROIG) | 
BLACK 


INK 
KNOWN In Jars 6d. 1s., & 2s. each 


Can be obtained in London, through Mesers. Barciay & Sons. Farringdon | 
Street; W. tuwarps, Old Change; F. Newsery & Sons, Newgats 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


THROAT »° COUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confections becomes actively 
healing. 

Sold only in Boxes, 7}d., and Tins, ts. 14d, 


JAMES EPPS & Co., Ltd., 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


MESSRS. MACMILLAN 


THE THEORY OF HEAT. By THOMAS PRESTON, 
M.A. (Dub.), Fellow of the Royal University of Ireland, 
and Professor of Natural Philosophy, University College, 
Dublin. 8vo, 175. net. 

ELECTRIC WAVES. Being Researches on the Propaga- 
tion of Electric Action with Finite Velocity through 
Space. By HEINRICH HERTZ, late Professor of 
Physics in the University of Bonn. Authorised Transla- 





When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 





Labelled. 
Homeeopathic Chemists, Lonpon. 





tion by D. E. Jones, B.Sc. With a Preface by Lorp 
KELVIN, P.R.S. Illustrated. 8vo, 10s. net. 
GLASGOW HERALD.—“.... Lord Kelvin favours 


us with a highly interesting preface of six pages. .... Full 

details of Hertz’s experiments are given in his papers, and the 

supplementary notes at the end, with their explanations and 

copious references, add greatly to the value of the book as a 

whole. oa 

A TEXT BOOK ON ELECTRO-MAGNETISM AN D 
THE CONSTRUCTION OF DYNAMQUs. _ Vol. I. 
By DuGatp C. JAcKsoN, B.S., C.E., Professur of Elec- 
trical Engineering, University of Wisconsin. 8vo, 9s. net. 

AN ELEMENTARY TREATISE ON THEO- 
RETICAL MECHANICS. By ALEXANDER ZIWET, 
Assistant Professor of Mathematics in the University 
of Michigan. Part I., Kinematics. 8vo, 8s. 62. net. 
Part IL, Introduction to Dynamics, Statics. 8vo, 
8s. 6d. net. 

ECONOMIC GEOLOGY OF THE UNITED STATES. 
With Briefer Mention of _Foreign Mineral Products. By 
RALPH S. TARR, B.S., F.G.S.A., Assistant Professor 
of Geology at Cornell University. 8vo, 16s. net. 

MATERIALS FOR THE STUDY OF VARIATION. 


Treated with Especial Regard to Discontinuity in the 
Origin of Species. By WILLIAM BATESON, M. | 
Fellow of St. John’s College, Cambridge. 8vo, 215. net. 
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| NOT. 1CE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers , 
Editorial communications to the Editor. The 
telegraphic address of NATURE is ‘“‘ PHUsIS, 
LONDON.” 


SUBSCRIPTIONS TO 


‘“ NATURE,” 


4s. @ 
SS Seen cee ee ee a 
| a a ee ee ae 
Quarterly ..... ot een et Fe 

To ALL PLaczs ABROAD:— 
Ee ae ee oo 880 G 
Half-yearly. ..... os «a eee @ 
ee ee ~~. o 8 o 
CHARGES FOR ADVERTISEMENTS, 

Three LinesinColumn ..... ne 
SOE GeO . « «+ «a's « -0o09 
One Eighth Page, or Quarter Column - o18 6 
Quarter Page, or Halfa Column ... 115 © 
Halfa Page,oraColumn ..... . 3 3 ° 
EE ak ea oe ee ° 6 ° 


Money Oraers payable to MACMILLAN - co. 
OFFICE: 29 BRkEpFoRD STREEr, Srranod, W.C 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine [Ilus- 
trations, with Priceless wrinkles in 'all Branches of Uptical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, aad 
Polarising I "7 Slide Making and Painting, Eolarging, Register- 
ing, &c, Prof. MALDEN says:-**A thoroughly practical Work, 
and cock be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 38. 6d.; Postage, 5¢. Worth its — in gold. 
Send for Opinions of the Scientific Press to Mr. HUG GHES, Brewster 
House, Mortimer Road, Kingsland, North London. 


& GO.'S NEW BOOKS. 


A THEORY OF DEVELOPMENT AND HEREDITY. 
By HENRY B. Orr, Professor at the Tulane University of 
Louisiana. Crown 8vo, 6s, net. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHE- 
MISTRY OF THE ANIMAL BODY. _Inciuding an 
Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S., Emeritus 
Professor of Physiology in the Owens College, Victoria 
University, Manchester; lately Fullerian Professor of 
Physiology in the Royal Institution of Great Britain, &c. 
With two Chromo-Lithographic Charts by SPILLow and 
WILKINSON. Vol. II., The Physiological Chemistry of 
Digestion. 8vo, 18s. 


PAIN, PLEASURE, AND AESTHETICS. An Essay 


concerning the Psychology of Pain and Pleasure, with 
special reference to Aésthetics. By HENRY RUTGERS 


MARSHALL, M.A, 8vo, 8s. 6d. net. 
eh OF POLITICAL ECONOMY. Edited 
R. H. INGLIS PALGRAVE, F.R.S. Sixth Part 
iiesiedialinns Vol. I.). Medium 8vo, 3s. 6d. net. 
DICTIONARY OF POLITICAL ECONOMY. Edited 


he NGLIS PALGRAVE, F.R.S. Vol. I. A—E. 
ok. on 21s. net. 


GUARDIAN.—* A most useful book of reference, wherein 
will be found information on nearly all points which a student 
of the subject will require.” 

NEW YORK INDEPENDENT.—“ When complete will 
be unique as to range and plan in the English language.” 


SOCIAL EVOLUTION. By BENJAMIN KIDD. 


10s. net. 


CO., LONDON. 


8vo 
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MESSRS. MACMILLAN & CO.’S TEXT-BOOKS FOR ADVANCED STUDENTS. 


POPULAR ASTRONOMY By Simon Newcomb, LL.D., Pro- 


fessor U.S. Naval Observatory. With 1:2 Engravings and Five Maps of the Stars. Medium 8vo, 18s. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M.A. Second Edition. Medium 8vo, 21s. 


THE THEORY OF LIGHT. By Thomas Preston, M.A. With 


Illustrations. 8vo, 15s. net. 


APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, ros. net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- 


MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II. INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. 21s 
Vol. II. Two Parts. 18s. each. 
Vol. IIIL.—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives. 
Parts I., II., 1V., and VI., 21s. each. Parts III. and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. 


M. PATTISON MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 125. 6d. 


HISTORY of CHEMISTRY from the EARLIEST TIMES 
a THE -iomeened DAY. By ERNST VON MEYER, Ph.D. Translated by GeorGeE McGowan, Ph.D. 
vo, 14s. net. 


TEXT-BOOK OF GEOLOGY. By Sir Archibald Geikie, F.RS. 


Third Edition. Medium 8vo, 28s. 


A POPULAR TREATISE ON THE WINDS. Comprising the 


General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 
HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 125. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 


ARNOLD LANG. With Preface by Prof. Dr. Ernst HAECKEL. Translated by H. M. BERNARD, M.A. Cantab., 
and M. BERNARD. PartI. 8vo, 17s, net. [Vol. LI. in the Press. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VERTEBRATES. By Prof. Rk WIEDERSHEIM. Adapted by W. NEWTON PARKER. 8vo, 12s. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D., 


F.R.S., Professor of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge. With 
Illustrations. Sixth Edition. Part I. comprising Book I.—Blood—The Tissues of Movement—The Vascular Mechanism, 
8vo, cloth. tos. 6d. 


TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 
GENESIS. By Prof. E. ZIEGLER. Translated by DoNALD MAcALisTer, M.A., M.D. Illustrated. 8vo. 


Part .--GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. oe ees 
Part II.—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—VIII. Second Edition, 12s. 6¢. Sections IX.— 





XII. 12s. 6d. 
A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. 
By D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously 
Illustrated. Vol. I. Med. 8vo, 25s. [ Vol. LZ. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


M. BALFOUR, M.A., F.R.S. In two Vols. Second Edition. Medium 8vo. Vol. I. 18s, Vol. II. 21s, 


MACMILLAN AND CO., LONDON. 
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‘MICROSCOPIC OBJECTS. 






NEW AND INTERESTING 
| a & & 
| Phantom Shrimp (Cafre//a linearis) ove -O © 6 
| Young Lok +r, 1s. 6¢. Sandhopper o 1 6 
| Fresh-wate thrimp (Gammarus pulex) ... o 1 6 
Rock-fish }. yise (Caligus centrodonti)- ... wD t 6 
Marine Fleg (Asterope maria), showing crystals 
of carB\nate of lime; very pretty and in- 
teresting + ... ose or eee ove “9% 2 0 
New Slides of Rotifers :—Triarthra, 2s.; Limtnias 
35.; Anurea, 2s.; Notops, 3s. 6¢.; Asplanchna o 2 6 
Seetions of Stems of Exogen, Endogen, ant! Acro- 
gen, double-stained, mounted separately on 
one slide... exe ove nin ose wo @ 2 6 
Anatomy of Leaf—g species onone slide ... ow @ 2 6 
Antheridia and Archegonia of Sphagnum obtusi- 
folium, mounted separately on one slide ..0 2 © 
Prothallium of Moss ... on an ove oo & © 
Volvox globato>... one we ow ove ow @ s 6 
Grvup of about 150 Diatoms from Glingore, Jut- 
land; very fine... eee — side we 6 6 
Type-slide of 400 different species of Diatoms, 
each pee mounted separately with the 
name photographed beneath it, in case 5 © oO 
Set of 12 Test Objects, suitable for all powers, 
in case “ Ito 


Very beautiful Artistic Groups, composed of Dia- 
toms, Wheels of Chirodota, Archors and 
Plates of Synapta, unsurpassed for exhibition 
purposes “ each 8s. 6d., 16s.,and 1 1 0 

Any of the above Objects sent by return on receipt of 
remittance for price. 

Crasstrigp List, representing a Stock of 40,000 First- 

class Objects, sent post free on application. 


MICROSCOPES AND APPARATUS. 
WATSON & SONS’ TRIPOD EDINBURGH STU- 
| DENT’S MICROSCOPE issuitable for investigations 
with the highest powers. The quality and workman- 
~ are the finest possible, and it is unequalled for 
stabilityand convenience of manipulation by any other 

_— size or Student’s Instrument. Price from 

455. 

WATSON & SONS’ VAN HEURCK MICROSCOPE 
combines every mechanical convenience with the ut- 
most precision in all the working parts, and is 
Unsurpassed for Photo-Micrography and all Research 





of the most delicatenature. 
NEW SERIES OF APLANATIC MAGNIFIERS.— | 
Made in three powers, magnifying respectively 6, 10, 
and 20 diameters. These give large and flat field, excel- | 
Jent working distance, and exquisite definition. Price | 
148 6d. each. | 
LABORATORY DISSECTING MICROSCOPE, ar- | 
ranged to carry the above magnifiers, and of most | 
convenient design, price £2 2s. | 
Full lliustrated Catalogue of Microscopes and Appa: | 
vratus sent Post free on application to 


W. WATSON & SONS, 


Opticians to H.M. Government, 

313, HIGH HOLBORN, LONDON, W.C. 
and 78 Swanston Street, Melbourne, Australia. 
Awarded 37 Gold and other Medals at International Ex- 
hibitions, including 5 Highest Awards at the World's Fair 

| Chicago, 1893, for excellence of Manufacture. 
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COCOA 


Pure 
Concentrated 


FRY'S 


60 Prize Medals Awarded to the Firm. 


BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 





SON AND RAYMENT, 





PERKEN, 


“OPTIMUS” MAGIC LANTERNS. 


MANUFACTURERS. 


CATALOGUE IS SENT POST FREE. 


‘*OPTIMUS”’ 


for Exhibi- 


Each Lantern is efficient 


The Lens gives crisp definition, 


being a superioreAchromatic Photographic 
Combination, with Rack and Pinion Com- 


pound Condenser of gin. diameter. 


tions. 
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OUTFITS. 


Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dar’ 





Each 





has 3-wick Refulgent Lamp, and is com- 


plete in Box. 


Russian Perforated. 


Student’s Lantern (to take Demonstrating Tank) with Brass 


1g Tubes 


Russian Iron Body, Brass Slidin 


Sliding Tube ... 


ed Door, Brass Stages & Sliding 
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Lantern PHOTOGRAPHS, Plain 1/-, Coloured 1/6 each. 


PERKEN, SON & RAYMENT, “iiticn'ste* LONDON. 


Printed by Ricuarp CLay anp Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 


‘lubes 


Mahogany outside Body, Panell 





1804. 


MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New Vork.—Tuurspay, February 1 














A WEEKLY ILLUSTRATED JOURNAL OF 


SCIENCE, 


** To the solid ground 
0) Nature trusts the mind which builds for aye.”—WORDSWORTH. 





"Ne. "12669, Vo. 49] 


[Price ‘SIXPED NCE. 














Registered asa a spaper at ‘Ge Quad Post Office.] 





a Rights are Reserved. 











~ NEWTON'S NEW PATENT ELECTRIC — LANTERN. 















NEWTON & CO., %s a 
H =e 
3 FLEET ST.., : 23s 
LONDON. SOR 
— 26 
New #6 
Lantern and hag 
Slide |i (ee -..--- eb 
Catalogue, 


Now Reapy, 
Post Free, 6d. 


Electric 
Lantern 
and Arc Lamp 
for Scientific 
Demonstration, 
Complete 


as Fig., £25. 








Royal 8vo, 16 pp. 
Post free upon application 








ILLUSTRATED PRICE LIST OF 
BALANCES AND WEIGHTS. 


COMMERCIAL BALANCES (Dutch System), End Knife Edges, 


removable Pans, \.ever Kelease, Needle Pointer ; very sensitive. 





Tocarry 50 100 ~~ 250 ~ 500 1000 grammes, 
Price 25/- 27/6 a, oels 42/- each at 
Bitte, Stronger, 1 tlos. Large Commercial Pans, 





- - h. 6, 7, 8, d 
COMMER SIAL 68 xu, 108 ah 8 Wood Bik: saa 
Tgrammetoso roo 50 10cogrammes. 1 grain to 600 
2/9 3/9 9/3 14/6 per set. 5/6 G/- set. 
JOHN J. GRIFFIN & 
$2 GARRICK STKE&LT LONDON, W.C. 











1000 grains. | 


SONS, LD. | 





NALDER BROS. & CO. 


F. H. NALDER. Cc. W. S. CRAWLEY. 
H. NALDER. A. SOAMES. 
SOLE ADDRESS— 





“16 RED LION ST, CLERKENWELL, LONDON, E.C. 


MAKERS OF 


MICROSCOPES, TELESCOPES, 


ASTRONOMICAL CHRONOGRAPHS, 
GALVANOMETERS & WHEATSTONE BRIDGES, 


AND EVERY DESCRIPTION OF 


ELECTRICAL TESTING & MEASURING APPARATUS. 
RECORDING DRUMS 


FOR ALL PURPOSES. 


ILLUSTRATED CATALOGUES FORWARDED FREE 
ON APPLICATION, 


TELEGRAPHIC ADDRESS: 
_ SECOHM, LOND LON DON. 





TELEPHONE 
No. 6770. 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE 2i/- and upwards. 


Accurate Thermometers for Sitting-Rooms and 
Bed-Rooms, 18s. per dozen. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD. 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 


38 HOLBORN VIADUCT. 


BRANCHES— 
45 Cornhill, and 122 Regent Street, London. 
Photographic Studios : Crystal Palace. 














BRITISH MUSEUM. 


the READING ROOMS will be CLOSED on THURSDAY, | 


MARCH 1, to MONDAY, MARCH 6s, inclusive. 


E. MAUNDE THOMPSON, 


British Museum, February 21, Principal Librarian and Secretary. 


1894. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, | 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD , 


EARI’S COURT, S.W. 
Principac—G. W. ne TUNZELMANN. B.Sc., M.I.E.E. 
Senior-INstructor—C. CAPIT:), M I. E.E., M.1.M.E. 

Laboratories, Dynamo Room. Steam Engine, Engineering Workshop 
with Machine Tools. Pattern Shop, &c. . 

The College provides a Training for Electrical, Mechanical, Civil, ane 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology. Geology, and Mineralogy, and Preliminary Training to 
Students entering Cooper’s Hill and the Central Institution. 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL, AND 
ELECTRICAL ENGINEERING, 

The next SESSION will begin on TUESDAY, OCT 'BER 2. 

Arplications for admission will be received up to SEPTEMBER 28. 

A Prehounary Ex muinati nn Elementary Mathematics will: eac ndition 
of admission, except fur such Students as have recently pssed the Matvicula- 
ti n Examination of the Lond n University, the Preliminary Examination of 
the Vict..ia University, or «ther approved Examination. 

Prospectus may be ubtained frm the REGIS: RAR. 


BEDFORD COLLEGE, LONDON 


(FOR WOMEN), 
8 and 9 YORK PLACE, BAKtR STREET, W. 

The LENT TERM will begin on Monday, February 19. Four popular 
Lectures .n ** Le Koman trancas” will be delivered «n Wednesday after- 
nouns, at 4.30, by M. Vicror UGER, beginning on February 2r. 

LUCY J. RUsS«LL, Honorary Secretary. 











GUY’S HOsPITAL. 


‘(PRELIMINARY SCIENTIFIC (M.B. Lond.) Classes are held through- 
out the Year. Special Instruction is given for the July txamination. 
Fee 16 Guineas. 





GUY’S HOSPITAL. 


ENTRANCE SCHOLARSHIPS in SEPTEMBER 1894. FOUR 
OPEN SCHWULARSHIPS, TWO (£150 and £60) in SCIENCE, and 
TWO (£roand £50) in ARIS. 

Pariiculars and Copies of Examination Papers on application to the DEAN, 
Guy’s Hosp.tal. 


HARTLEY INSTITUTION, 
SOUTHAMPTON. 


rhe Hart'ey Council Invite Applications for the undermentioned Appoint- 
ments :— 

(1) For the office of Principal of the Depar ment of Science and General 
Education and Professor ot Mathematics and Physical Science, wh» must be 
a Graduate of a Univer-ity in the United Kingdum. He will be required to 
commence hi» duties in September 1894, and to devote his whole time to 
them. 

Salary £250 per annum, with pros ect of increase. 

(2) For the office of Lecturer and Instructor in Chemistry, to commence in 
September 1894, and to devote his wh le time tu his duties. 

Salary £150 perannum and two-thirds of the grant from the Science and 
Art D parmment, which may be received on account of his teaching in 
Chemistry. 

Further information may be obtained from the SecreETary, by whom 
applications musi be received not later than March 20. 





TO NATURAL HISTORY COLLECTORS. 
A BARGAIN. FOR SALE, a iarge hand- 


some mahogany Cabinet, 8 feet long, 64 inches high, and 1y inches | 


deep. In three compartmcnts, grooved fur 40 shelves. 
Cost £20; « fered tur £5 


Address, ** STELIs,” Nature Office, Bedford Street, W.C. 


FOR SALE—A BARGAIN. 
A splendid Collection of about 300 Specimens. Comprising Calsite, Red 
.Futhite, Copper, Iron, lin, Red Quartz, Biack Quartz, Petrified Fruit, 
, &c., sume of which are very rare aud valuable. Keference given if 


-required. For further particulars, apply A. Gibson, 42 Belgravia Street, 
Penzance. , 


Excellent order. 
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_ BIOLOGICAL SPECIMENS 
DISSECTION. 


ALL the forms required for the various Science Courses, notably the 
London B.Sc Intermediate and Final. 
To show the range in the supply, we select the following few examples 
from our list of upwards of §00 types :— 
| ScvyiuiuM, 6s. 6d. per doz | PaTewta (large), 15. 6¢. per doz. 
AMPHIOXUS, 6s. 64 ,, Cutrons (2 ins. 1 ng). 4s. 
ASCIDIA, 48. ‘ Neres (large), 3s. an 
Sepia, 1s. 60. each. HOLOrHURIANS (3 ins. long), 15. 4¢. each. 


Smaller Quanti.ies at Proportionate Prices. 
SKELETONS AND DISPLAYED SPECIMENS 
FOR DEMONSTRATION PURPOSES. 
MUSEUM SPECIMENS. 

LISTS ON APPLICATION. 


| SINEL & HORNELL, Biological Staion, Jersey (C.1 .) 


SAMUEL HENSON, 
LAPIDARY MINERALOGIST, &. 


ESTABLISHED 1840 


Precious Stones Cut and Mounted to any lesign. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the R ough. 

Beautiful Carved Queensland Opals, Labradorite, 
Agate, &c., &c. 

Choice Specimens of New Minerals suitable for C sllectors and Museums. 

The Finest Collection of Mucha Stones ever made now on View 

(iatomaceous Earth, Hakodadi, Japan. Collections and Apparatus fer 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use >t Scudents, Science Teacners, Prospectors, &c., and to 
ilustrate theleading ext-books, in Boxes, with Trays 

60 Specimens, 10s. 6d.; 100 do., Z1s.; 200 do., 49s. 

New Price List of Minerals, Rocks, and Stratigraphical Seria 
of Fossils Post Free. 

ROCK SECTION Sfor the MICR\ISC _PE:rom 1s. 6d. each, Post Free 
CaTacoGcugs GRATIs. 

CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 

always in Stock. 


THOMAS OD. RUSSELL 


78 NEWGATE STREET, LONDON, EC. 


COLLECTIONS oF MINERALS, ROCKS, 08 FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &c. 


And Illustrating the various Manuals, &c., as used at all Colleges, 
Schools, &c., price 10s. 6a. to 42s. aud upwards. Special Insiruction and 
Collections for l'ravellers, Prospectors, &c. ‘lerms on application. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
of localities. All one price, 1s. 6@ each, p»st free. Lust free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTEST. FITZROY SQUARE, LUNDON,W. 


Rock Crystal 








MICROSCOPE, BY POWELL AND LEALAND, 
| FOR SALE, SECOND-HAND. 
No. 3 with Monocular and Bin: cular Bodies, 8 Eyepieces, Paraboloid, 
Bull’s-eye Condenser, O: jectives, 2”, 1”, 4”, $”, and 4”, 1 Mahogany Case. 
Original Cost, £80. Present Price, £32. To be seenat 


| C. BAKER'S Optical and Su-gical Instrument Warehouses, 243 and 24 
! High Holborn, Loudon. 
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Sale by Auction. 
MONDAY NEXT, FEBRUARY 26. 
NATURAL HISTORY SPECIMENS. 
MR. J.C. STEVENS will Sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden. on MONDAY, 
FEBRUARY 26, at half-past 12 o'clock precisely, British and Exotic 
Lepid«ptera, including many rarities, Butterflies in Papers, a Collection 
of Minerals, Fossils, Mammals, Birds set up in Cases, Birds’ Skins and 
Eggs, Heads and Horns of Animals, Animal Skins, a few Books, 
Cabinets, &c. 

On view the Saturday prior, 10 till 7 Morning of Sale, and Catalogues 

ad. 


A MAGNIFICENT 

BINOCULAR MICROSCOPE 
By ROSS 

For Sale—A Bargain. 


Consisting of Largest Stand, Graduated Substage, Achromatic Condensers ; 

Wenham’s Binocular arrangement, expensive Micro-Spectroscope, Polarising 

Apparatus, Highest Class Objectives from 3 inches to , all by Ross; also 
ay; Apparatus Lamp, &c., Objects, &c., equal to new. Cost nearly £200 ; . 

wal be sold a bargain. Particulars of W.C. HuGues, Brewster House, 
Mortimer Road, Kingsland, London, N. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LANT CARPENTER, Esy , Prof. Fores, &c. Minia- 
ture l'riple Lantern constructed for B. J. MALpeN, Esq., thisseason. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. . Gra TTAN GUINNESS, Madame 
Ape.na Parti, &c. Patent Pamphengos Science Lanterns. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, ovér 180 choice Engravings, 6¢ ; Postage, 3d. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
iets Free. —W. C. HUGHES, Speciatist, Brewster House, 82 Mortimer 
Road Kingsland, N. 


W. WILSON, formerly Foreman at Messrs. 
ELLIOT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.—56 Crogsland Road, Chalk Farm, London, N.W. 








LANTERN STEREOSCOPE. 


CAN BE ADAPTED TO ANY LANTERN, 


TESLA’S APPARATUS. 
WIMSHURST MACHINES from £1 15 to £50, 
AMMETER and VOLTMETER COMBINED, 


Suitable for-Schools, £2 10 O. 


HARVEY AND PEAK, 


8y Appointment to the Royal Institution of Great Britain. 
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a H. ‘BUTLER, M.A. Oxon., Assoc.R.S. Mines 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 
Dealer in Rocks s Minerale, Fossils, and other Objects 


Scientific Interest. 

Recent additions to stock include numerous richly coloured and interesting 
— Scotch Agates, and a large series of Ornamental Shells. Specimen 

ubes, Glass-topped Boxes, Card Trays, Labels, Blowpipe Apparatus, 
Cabinets for Minerals and Fossils, Insects, and Birds’ Eggs, and Ento- 
——. requisites always on hand. Lapidary’s work executed. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 5 and 6, Price 
6d. each. Also RESEARCHES ON THE UPPER CRETACEOUS 
ZONES, by W. F. Hume, D.Sc., price 2s. 6d. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Micrasterias and other Desmids, Stentor polymorphus 
Ophrydium longipes, Floscularia ornata, Stephanoceros Eichornii and other 
Pond Life; Trou: ova and Alevins to show Circulation of Blood. Specimen 
Tube, with Drawing, rs., Post Free. Anodonta, Astacus nobilis and other 
Living Specimens fur Dissection. 


Address— 
THOMAS BOLTON, 
25 BALSALL HEA!'H ROAD, BIRMINGHAM. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis. China, Lacquer. Gongs. Shell«. and other Curios. 


BREAKFAST —SUPPER. 


EPPS'S 


CRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK, 











‘ANDERTON’S PATENT.) 








-PERKEN, ‘SON AND RAYMENT, maNuFacTURERs. 


eee IS SENT POST FREE. 


“OPTIMUS” MACIC LANTERNS. 


Each Lantern is efficient for Exhibi 
tions. The Lens gives crisp definition, 
being a superior Achromatic Photographic 
Combination, with Rack and Pinion Com- 
pound Condenser of gin. diameter. Each 
has 3-wick Refulgent Lamp, and is com- : 
plete in Box. Russian Perforated. 


Student's Lantern (to take Deneeiog saat with eager £ 
Sliding Tube ... 2 
ussian Iron Body, Brass ‘Sliding Tubes .. 2 
“yous outside Baty, Panelled Door, Brass Stages & Sliding 
S os 


‘ieee PHOTOGRAPHS, Plain Ve Coloured 1/6 each. 





bo on? 
o ook 


PERKEN, SON & RAYMENT, 


‘**OPTIMUS’’ 
PHOTOGRAPHIC 
OUTFITS. 


Rayment’ s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Slides, ‘‘ Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
and best Waterproof Case. 


Giving Pictures of the following sizes in inches. 
4k X 33} 63 X 42] 84 X 6h) 10 X 8] 12 X 10] 15 X 12 


#210 £12 £15 


"lal OXFORD STREET, “LONDON. 
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NOW READY. Price 21s. 


THE DAWN OF ASTRONOMY. 


A STUDY OF THE TEMPLE WORSHIP AND MYTHOLOGY OF THE ANCIENT EGYPTIANS. 
By J. NORMAN LOCKYER, C.B., F.R.S., &c. 


Royal 8vo, 448 pages. 


Fully Illustrated. 


“*The Dawn of Astronomy ’ appears to us to be a book, whether its specific conclusions are 
accepted or not, that must give an entirely new complexion to the future study of Egyptology,’— 


The Times. 
CASSELL & COMPANY, 


Verlag von WILHELM ENGELMANN in LEIPZIG. 


Soeben erschien : 


TOBIAS MAYER’S STERNVERZEICHNISS. 


Nach den Beobachtungen auf der Géttinger Sternwarte in den Yahren 1756 
is 1760. 
Neu bearbeitet von ARTHUR AUWERS. 
‘Gr. 4: Preis | Mark 22. 


- By LIONEL S. BEALE, M. B., /F.R.S. | 


SLIGHT AILMENTS: Nature and ‘Sestmens, 3rd Ed. 5s. 


OUR MORALITY AND THE MORAL QUESTION. 
and Ed. 3s. 6d. 


THE LIVER. Pp. 230. 86 Illustrations, many coloured. 55. 

HOW TO WORK WITH THE MICROSCOPE, 100 
Plates. 2rs (Harrison.) 

PROTOPLASM. 4th Edition. (Harrison.) 

THE MICROSCOPE IN MEDICINE. 86 Plates. ats. 

BIOPLASM : or, Living Matter. 6s. 6d. 

ON LIFE AND ON VITAL ACTION. 5s. 

THE MYSTERY OF LIFE. 3s. 6d. 

THE “MACHINERY” OF LIFE, 2s, 


London: J. & A. CHURCHILL. 


PHG@NIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secretaries—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £19,000,000. 








‘The Cambridge ‘Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 


LIMITED, LUDGATE HILL, LONDON. 


“Mew ready, with Illustrations ond Plates, i2s. 6d. 


THE MEAN DENSITY OF THE EARTH: 


An Essay to which the Adams Prize was adjudged 
in 1893 in the University of Cambridge. 
By J. H. POYNTING, Sc.D., F.R.S. 


Late Fellow of Trinity College, Cambridge; Professor of Physics in the 
Mayon Colleze, Birmingham. 


In Large 8vo. Handsome Cloth. 
London : CH ARLES GRIFFIN & co., Led., Eneter Street, Strand. 


Just Published. 8vo. Price 4s. 6d. 


THE ALCHEMICAL ESSENCE AND THE 
CHEMICAL ELEMENT : 


An Episode in the Quest of the Unchanging. 
By M. M. PATTISON MUIR. 
London : _LONGMANS, GREEN, & co. 


"Crown Svo, 7s. 6d. net, 


THE FLOWERING PLANTS 
OF WESTERN INDIA. 


By the Rev. A. NAIRNE, M.A. 
(late Bombay Civil Service). 
London: W. H. ALLEN & CO., Limited, 13 Waterloo Place. 
Publishers to the India Office. 





To SCIENTISTS and LANTERNISTS, &e, 


Descriptive List of Physiological and Physical Instru- | 


ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 


a6 Instrument Company, Cambridge o 


al STANLEY Jom 


Mathematical Instrument Manufacturer to H.M. Government, Counci! of 
ndia, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish. at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Invent Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibitio., 1886. 

Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C 





| 
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THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over too fine Illus- 
trations, with Priceless wrinkles in all Branches of ()ptical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dis-olving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Evlarging, Register- 

&c, &c. Prof. MALDEN says:-‘‘A thoroughly practical Work, 
on should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage. 5@. Worth its weight ir gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster 
House, Mortimer Road, i, Kingsla. -d. North London. 


BOOKS ON SALE. 


LAPLACE.—CEuvres. 7 Vols, bound into 4. 4to, Half- 





morocco. Paris. 1843-47. £6 6s. 
CAUCHY.—Exercices de Mathématiques. The five parts 
complete i ae Y Vols Half-morocco. 1826-30. £5. . 
HENRY RIGGS.—Arithmetica Logarithmica. Folio, 


Calf. #., 1624. 455. 

EUCLID, —Elements of Geometry, faithfully (zow first) trans- 
lated into the English tongue, by H. Billingsley. With Bugis by John 
Dee. Folio, Half-calf. London. John Daye, 1570. £33 

VEGA, —Thesaurus Logarithmorum completus. Folio, Cloth, 
A very fine copy, with edges in the rough state as originally issued, 
1794. 43 18s 


MACMILLAN & BOWES, Cambridge. 
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DIARY OF SOCIETIES. 


LONDON, 


THURSDAY, Fesruary 22. 

Rovat Society, at 4.30 —Bakerian Lecture: On the Relations between 
the Viscosity (Internal Friction) of Liquids and their Chemical Nature: 
Prof. Thorpe and J. W Rodger. 

[INSTITUTION OF ELECTRICAL ENGINEERS, at 8. 

RovaL INsTITUTION, at 3.—The Past and Future of Mountain Explora- 
tion: W. Martin Conway. 

Camera Cius, at 8.—Hyper Instantaneous Photography: Captain W. de 
W. Abney, F.R.S, 

FRIDAY, Fesrvuary 23. 


Puysicat Society, at 5. -A Method of Determining Refractive Indices: 
Mr. Littlewood.—A New Electrical The rem: Thomas H. Blakesley.— 
The Attachment of Quartz Fibres: Prof. C. V. Boys. 

SANITARY INSTITUTE, at 8.—House Drainage: W. C. Tyndale. 

Rovat INSTITUTION, at 9.—Transformations of Electric’ Currents : Prof. 
S. P. Thompson, F.R.S. 


SATURDAY, FEesBRuARY 24. 


Roya INSTITUTION, at 3. —Light, with Special Reference to the Optical 
Discoveries of Newton : The Right Hon. Lord Rayleigh, F.R.S. 

Essex Fietp Cius (at Queen Elizabeth’s Lodge, Chingford), at 4.— 
Epping Forest Free Local Museum: Profs. C. Stewart, R. Meldola, 
F.R.S., G. S. Boulger. and Mr. J. E. Harting. ——At 7.—On the Occur- 
rence of Crepidula fornicata off the Essex Coast: Ww. Crouch.—Some 
Essex Folk-lore : George Day. 


SUNDAY, Fesrvary 25. 


Sunpav Lecture Society, at 4 —Social Reformers of a Past Generation 
—The Story of St. Simon aad of Fourier: Dr. George John Wild. 


MONDAY, Fesrvuary 26. 


Rovat GeoGrapuHicat Society, at 8.30.—Exploration on the Upper 
Mekong, Siam : Herbert Warington Smyth. 

CAMERA CLUB, at 5.30.—Annual General Meeting.——At 8.—How the 
Camera can help the Meteorologist: Prof. G. J. Symons. 


TUESDAY, Fesrvary 27. 


InsTITUTION oF CiviL ENGINEERS, at 8.—The Liverpool Overhead Rail- 
way: J. H. Greathead and Francis Fox.—Electrical Equipment of the 
Liverpool Overhead Railway : Thomas Parker. 

SaniTary InsTiruTE, at 8.—Sewerage and Sewage Disposal: Prof. 
Henry Robinson. 

Rova. INSTITUTION, at 3.—Locomotion and Fixation in Plants and 
Animals: Prof. C. Stewart. 

PHOTOGRAPHIC Society (at so, Great Russell Street, W.C.), at 8.— 
Technical Meeting. —A Method of Modifying Platinum Prints by after- 
treatment: Alfred W. Dollond. 


WEDNESDAY, Fesrvary 28. 


Socigty oF feze. at 8.—-Rainfall Records in the British Isles: G. J. 
Symons, F.R 

PR nase om hel Society, at 8 —Notes on Dorydium Westwoodi, Buch. 
White, a Species of Jasside from New Zealand, with observations on 
the use of the name Dorydium: W. F, Kirby.— Description of the Larva 
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and Pupa of Papilio homerus, Fab. : C. Bb. Taylor —Onthe Tenebrionidz | 


collected in Australia and lasmania by J J. Walker, R N.. during the 
Voyage of H.M.S. Penguin, with Descriptions of New Genera and 
Species: G. C Champion. 

University Co_teGe CHEMICAL AND Puysicat Society, at 8.—Some 
Phenomena c »nnected with Solution and Crystallisation: Prof. J. Millar 
Thompson. 

British ASTRONOMICAL ASSOCIATION (University College), at s. 


THURSDAY, Marcu 1. 


Rovat Society, at 4 30 —The following Papers will srobably be read :— | 


Preliminary Note ou Bi-la eral Degeneration in the Spinal Cord of 
Monkeys (Mavacus sinicus) following Uni-lateral Lesion of the Cortex 
Cerebri: Dr. E L. Mellus —On the effect of Magnetisation upon the 
Dimensions of Wires and Rings of Annealed Iron Shelford Bidwell, 
F.R.S.—Terrestrial Refraction in the Western Himalayan Mountains: 
General Walker, F.R.S.—Researches on the Structure, Organisation, 
and Classification of the Fossil Reptilia—Part 1X., Section 1, On the 
Thero-uchia ; Section 2, The Reput-d Ma omals from the Karroo Forma- 
tion of Cape C»lony: Section 3, On Diademodon; Section 5, On the 
re in New Cynodwntia from the Karroo Rocks . Prof. Seeley, 
R.S.—On a Spherical Vortex: Prof. M. J. M. Hill. —On Correlation of 
certain External Parts of Palamon serratus: H. | homp-on. 

LINNEAN Society, at 8 —Algolog:cal Notes from Combes Un the Origin 
ot the Filamentous Thallus of Dumontia filiformis : George Brebner.— 
Entomostraca and the Surface Film f Water: D J. scourfield. 

Cuemicat socigry, at 8.—Aérial Oxidation of Terpenes and Essential 
Oils: C T. Kingzett. 

Rovat InstTiTuTION, at 3. The Vedanta Philosophy: Prof. Max Miiller. 

Camera Cuus, at 8. —Light Waves in a Shadow; W. B. Crofts. 


FRIDAY, Marcu 2. 


Sanirary InstiTuTE, at 8.—Scavenging Disposal of House Refuse: C. 
ason. 
Roya. INSTITUTION, at 
Prof. J. G McKendrick> 
InstITUTION oF Civi ENGINEERS, at 7 30(Students’ Meeting).—Efficiency 
and Economy of Elevators: Herbert W. Umney. 


SATURDAY, Marcu 3. 
Rovar InstiTurion, at 3.—Light, with special reference t» the Optical 
Direoveries of Newton: The Right Hon. Lord Rayleigh, F.R.S. 


9.—The Theory of the Cochlea and Inner Ear: 
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|ISCIENTIFIC 
WORTHIBES, 


The following is a list of the Steel Portraits 


that have appeared in the above Series:— 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL, 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON, 
ROBERT WILHELM BUNSEN. 
BARON ADOLF ERIK NORDENSKJ6O!.D 
LORD KELVIN. 

HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY, 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS, 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE, 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI [VANOWITSH MENDELEEFF. 
LOUIS PASTEUR. 

SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir A. Geikie is the 
First of a New Series. 


Proof impressions of these, printed on India paper, may 
be had from the Publishers, price 5s. each; or the Set 
cf 28 Portraits in a Handsome Portfolio for £7 5s., carriage 
paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to 
MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET 
STRAND. 
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HOLLOWAY’S PILLS 
CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 


Holloway's Pills and Ointment may be obtained of 
all Medicine Vendors. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and OFFICE: 


Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 


Vol. 1 (1892), Price 3s. 6d. Vol. 2(1893), Price ss. 
sent in Monthly Parts to any Address for ss. 


Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent) 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. 





MESSRS, MACMILLAN 


A HISTORY OF MATHEMATICS. By FLORIAN 
CAJORI, formerly Professor of Applied Mathematics in 

the Tulane University of Louisiana; now Professor of 
Physics in Colorado College. Extra crown 8vo, 145. net. 


MODERN PLANE GEOMETRY, Being the Proofs of 
the Theorems in the Syllabus ot Modern Plane Geometry, 
issued by the Association for the Improvement of Geo- 
metrical Teaching. 
the A.I.G.T. By G. RICHARDSON, M.A., 
Master of Winchester College, formerly Fellow of St. 
John’s College, Cambridge, and A. S. RAMSEY, M.A., 
Mathematical Master of Fettes College, Edinburgh ; for- 
meriy Scholar of Magdalene College, Cambridge. Globe 
8vo, 35. 6d. 


ESSAYS in HISTORICAL CHEMISTRY. 
RPE, F.R.5., 


*, College of Science, South Kensington, London. 
Crown 8vo, 8s. 6d. net. 


THE THEORY OF HEAT, By THOMAS PRESTON, 
M.A. (Dub.), Fellow of the Royal University of Ireland, 


By T. 


and Professor of Natural Philosophy, University College, | 


Dublin, 8vo, 17s. net. 


ELECTRIC WAVES. Being Researches on the Propaga- | 


tion of Electric Action with Finite Velocity through 
Space. By HEINRICH HERTZ, late Professor of 
Physics in the Univ-rsity of Bunn. Authorised Transla- 
tion by D. E. Jongs, B.Sc. With a Preface by Lorp 
KELVIN,-P.R.S, Illustrated. 8vo, ros. net. 


GLASGOW HERALD.—“ Lord Kelvin favours us with 


a highly interesting preface of six pages, . . ,., Full details 


of Hertz’s experiments are given in his papers, and the | 
supplementary notes at the end, with their explanations and | 


copious references, add greatly to the yalue of the book as a 
whole.” 


A TEXT BOOK ON ELECTRO-MAGNETISM AND 
THE CONSTRUCTrION OF DYNAMUs. Vol. 

By DuGAcp C. JacKksON, B.S., C.E., Professor of Elec! 

trical Engineering, University of Wisconsin. 8vo, gs. net, 


AN ELEMENTARY TREATISE ON THEO- 
RETICAL MECHANICS. By ALEXANDER ZIWET, 
Assistant Professor of Mathematics in the University 
of Michigan. Part I., Kinematics. 8vo, 8s. 6d. net. 
Part IL.,. Introduction to Dynamics, Statics. 8vo, 
8s. 6d. net. 


NATURE 


Vol. 3 (1894) will be 


With the sanction of the Council of | 
Second | 


Professor ot Chemistry in the | 
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NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers , 
Editorial communications to the Editor. The 


| telegraphic address of NATURE is ‘ Puusts. 
LONDON.” 
SUBSCRIPTIONS TO “NATURE.” 
&s. d. 
a hi ok ot a dhs ee a ° 
DS 6 os «a 6 6 6 « 0. O84 6 
ee ee ee ee o 7 6 
To ALL PLACES ABROAD:— 
SO ee ae - © 10 6 
See ee ee ° . 15 6 
0 See ee a ee 8 o 


Money Orders payable to MACMILL. AN & Co. 
29 BEDFORD STREEr, STRAND, w.c, 


NATURAL SCIENCE 
FOR MARCH 
Will contain a Special Account of the 
HAECKEL CELEBRATION, 
WITH PORTRAIT. 
ONE SHILLING NET. 
MACMILLAN AND co. 


‘& 00. NEW BOOKS. 


| ECONOMIC GEOLOGY OF THE UNITED a 
Vith Briefer Mention of Foreign Mineral Products. 
RAL PH S. TARR, B.S., F.G.S.A., Assistant Fomen 
of Geology at Cornell University. 8vo, 16s. net. 


MATERIALS FOR THE STUDY OF VARIATION. 
} Treated with Especial Regard to Discontinuity in the 
Origin of Species, By WILLIAM BATESON, M.A., 
Fellow of St. John’s College, Cambridge. 8vo, 215. net. 


A THEORY OF DEVELOPMENT AND HEREDITY. 
By Henry B. Orr, Professor at the Tulane University of 
Louisiana. Crown 8vo, 6s. net. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHE- 

MISTRY OF THE ANIMAL BODY. Incliuling an 
Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S., Emeritus 
Professor of Physiology in the Owens College, Victoria 
University, Manchester; lately Fullerian Professor of 
Physiology in the Royal Institution of Great Britain, &c. 
With two Chromo-Lithographic Charts by SPILLow and 
WILKINSON. Vol. II., The Physiological Chemistry of 
Digestion. 8vo, 18s. 


PAIN, PLEASURE, AND AESTHETICS. An Essay 
concerning the Psychology of Pain and Pleasure, with 
| special reference to Aisthetics. By HENRY RUTGERS 
| MARSHALL, M.A. 8vo, 8s. 6d. net. 


DICTIONARY OF POLITICAL ECONOMY: Edited 
by R. H. INGLIS PALGRAVE, F.R Sixth Part 
(completing Vol. I.). 


Medium 8vo, 3s. 6d. net. 


see OF POLITICAL ECONOMY. Edited 
INGLIS PALGRAVE, F.R.S. Vol. I. A—E. 
Seaton ‘8vo, 21s. net. 


DAILY CHRONICLE.—“‘ Every student will feel that the 
enterprise of Messrs. Macmillan is rendering a marked service 
to economics. . When the present dictionary is completed, 
we shall possess, in conveniently accessible form, not only 4 
handy encyclopzedia of names, dates, and terms, but also an 
almost exhaustive summary of economic literature and theory.” 


SOCIAL EVOLUTION. By BENJAMIN KIDD. 8vo, 


10s, net. 





MACMILLAN & CO., LONDON. 
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MESSRS. MACMILLAN & GOS TEXT-BOOKS FOR ADVANCED STUDENTS. 


POPULAR ASTRONOMY By Simon Newcomb, LL.D., Pro- 


fessor U.S. Naval Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo, 18s. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M.A. Second Edition, Medium 8vo, 21s. 


THE THEORY OF LIGHT. By Thomas Preston, M.A. With 


Iilu-trations. 8vo, 15s. net. 


APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. Translated by J]. WALKER, 1).Sc., Ph.D. 8vo, 10s, net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- 


MISIRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II INORGANIC CHEMISTRY. Vol. L—The Non-Metallic Elements. Second Edition. ars. 


Vol. Il. Two Parts. 18s. each. 
Vol. IIL—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives. 


Parts I., II., 1V., and VI., 21s. each. Parts III. and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. 


M.PATTESON MUIR, M.A., F.R.S.E., assisted by D. Ms. WILSON, Witha Plate. 8vo, 12s. 6a. 


HISTORY of CHEMISTRY from the KARLIEST TIMES 
— THE —_— DAY. By ERNST VON MEYER, Ph.D. Translated by George McGowan, Ph.D. 
vo, (4s. net. 


TEXT-BOOK OF GEOLOGY. By Sir Archibald Geikie, F.RS, 


Third Eduion. Medium 8vo, 28s. 


A POPULAR TREATISE ON THE WINDS. Comprising the 


General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assisiant in the Signal Service, Member of the National Academy of 
Sciences, and of other Home and Foreign Scientific Sucieties. Second Edition. 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 
HERITANCE OF ACQUIRED CHARACTERS ACCOKDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 
ARNOLD LANG. With Pretace by Prof. Dr. ERNST HAECKEL. Translated by H. M. BERNARD, M.A. Cantab., 
and M. BERNARD. PartI. 8vo, 17s. net. [ Vol. 11. in the Press. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VEKTEBKATES. By Prof. R, WIEDERSHEIM, Adapted by W. NEWTON PARKER. 8vo, 12s. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D., 


F.R.S., Professor of Physiology in the University of Cambridge, and Fellow ot Trimty College, Cambridge. With 
Illustrations, Sixth Edition. Part I. comprising Book I1.—Blood—The Tissues of Movement—The Vascular Mechanism, 


8vo, cloth. tos. 6d. 
TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 
GENESIS. By Prof. E. ZIEGLER. Translated by DONALD MacAuistTer, M.A., M.D. Illustrated. 8vo. 


Part |. —-GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. - 
Part IL—SPECIAL PATHOLOGICAL ANATOMY. Sections IL.—VIII. Second Edition, 12s. 6¢. Sections IX.— 


XIL. 12s. 6a. 


A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. 
By I. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously 
[liustrated. Vol. I. Med, 8vo, 25s. (Vol. I1. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


M. BALFOUR, M.Aw F.R.S. In two Vols. Second Edition, Medium 8vo. Vol. I. 18s. Vol, Il. 24s, 
MACMILLAN & CO., LONDON. 
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Oerlay von Gustav Fiseher in Jena. 


—as Neue naturwissenschaftliche Erscheinungen aus dem Jahre 1893. ==— 





Dr. Oscar Hertwig, 


© 5. Professor der Anatomie und tincktor dee 
Q azatomiechen Instituts an der Universitit Berlin, 


Lebrbuch der 
Entwick ungsgeschichte 


des Menschen 
und der Wirbelthiere. 


me Vierte theilweise umgeabeitete Aufage, ame 
Mit 863 Abbild und 2 ithogr. Tafeln 1893. 
brosch. 11,50 M., ip Callico geb. 12,50 M. 


Die Zelle und die Gewebe. 


Grondzige dvr allgemeinen Anatomie und Physioingye 
Mit 168 Abhilducgen im Texte 1892. Prem 6 M 





Otto Ammon, 
Die natiirliche Auslese 
beim Menschen. 


Aaf Grand der Ergevniss~ der anthropologisehen 
Untersuchungen der Webrptiicitigen tp Baden 
and apderer Materialien dargestelit. 
Preis 7 Mark 





Professoren « d Univ. Marburg a Berlin, 

















Dr. Erwin Sehulze 
und Friedrich Boreherding, 


Fauna Saxonica. 





Dr. med. Hermann Vierordt, 
Protesser an cer Con erst Tobingen, 
Anatomische, pbysiologische und 
physikalische 


Daten und Tabellen 


zum Gebrauche fiir Mediciner. 
2 weseatiich verm u ganz) umgearb Aufl 
1843 Pres broseh 11M. eleg geb. 12 M 


Mit 369 Abbiidangen mm Text. Preis 14 M. 


Der specielle Theil des Lehrbuchs. 


Dr. E. Korscheit und 
Dr. K. Heider, 


Lehrbuch der vergleichentea 
Entwickelungsgeschichte 


wirbellosen Thiere. 
Specieller Theil. Drittes Heft. 


Mit dem 8. Heft wurde vollsténdig: 


Mu 599 Abb unm Text Preis 34 M, 











Untersuchungen iber den Krebs 





Dr. L. Pfeiffer, 


Geh. Gof-Rath and Vorstand des Grossh. Slichs. 
(motinstitats io Weimar, 





Amphibia et Reptilia. - 
Verzeichniss der lurche und Kriechthiere 
des nordrrest/ichen Deutaschlands. 
Mit 25 Abbildungen. 

1893 Preis: 1 Mark 80 Pf 








Dr. F. von Tavel, 
Docent der Uotanik am Fidgen Poly techaitam 
9 Zirich, 


Ccrgleichende 
Morphologie 
der Pilze. 


Mit 90 Holaschnitten. Preis 6 M 











Dr. Ed. Strasbarger, 


© 4% Professor an der Universitét Bonn, 


Kleine botanische Practicum 





fir Anflinger. 
Anoleitung sum Selbststudiom der 
mikroskopischen Botanik and Einfih- 





rung in die mikroskopische Tecbnik. 
Zweite aumgearbeitete Auflage 
Mit 10 Holzscho Preis 5 M. 


Dr. Richard Semon, 


Professor to Jena. 


Loologische Forschungsreisen 


in Australien 


tnd dem Malayischen Archipel 


Mit Unters:i:zung de. Herrn Dr Paul von Ritter 


ausgeiiihrt in den Jahren 1891—98 
Erster Band: Ceratodus, 


1. Lieferung: 


L Exner Haeceet: Systematische Einleitang: Zur Phy- 

logenie der Australischen Fauna 

ll. Ricaagp Semon, Reisebericht and Plan des Werkes 
Ill. Ricaaev Semon, Verbreitung, Lebensverhiltaisse and 
Fortpfianzung des Ceratodus Forsteri 

[IV Ricaagv Semon, Die dussere Entwickelang des Cers- 
todus Forstert 


Mit 8 lithogr Tafeln and 3 Abbildungen im Text. 


Preis 20 Mark. 


Die 7ell-Ertrankunges and die 
Geschwulstbildungen durch Sporosoes. 
Mit 62 Texzitizuren and einem Atlas 

von 80 Mikrophotogrammen. 

Preis: 30 Mark 








Dr. Richard Hertwig, 
@ 6 ref ter Zonr gie and vergi. Anatomie 
ap 4. Corversitat Munchen, 


Lehrbuch 
der Loologie, 


Mit 568 Abbildungen. 
Zweite umgearbeitete Auflage 
Preis broschirt: 11 Mark. 
Gebunden: 12 Mark. 





























Dr. Edaard Strasburger, 


o. 6. Professor d Botanik a. d Univ. Boon, 


Histologische Beitrage. 


Heft IV. Das Verhalten des Pollens 
and die Befruchtungsvorgiinge bei 
den Gy mnospermen,Schwiirmsporen, 

Gameten danzlicheSpermatocoldes 
and das Wesea der Befruchtung. 
Mit 8 lithogr. Tafeln. Preis 7 M. 


Heft V. Ueber das Saftsteigen. — Ueber 
aie Wirkungssphiire der Kerne und 
die Zellgrisse. 


Preis 2 M. 50 Pf 





Dr. phil. Benjamin Vetter, 
Welland Pro a @ &gi sichs. techn Hochschule 
Dresden, 

Die moderne 


QWeltansehauung 
und der Mensch. 


Kart. 2 M. 50 Pf, eleg. geb. 3 M. 








Die Pisin tiie 
Sidamerikanischer Ameisen. 


Mit 7 Tafeln a. 4 Holaschoitten im Text. 


Schimper. 6. Heft) 1893. Preis? M. 





a. ©. Professor ap der Universitit Jena. 


Einleitung in die Geologie 











von Ebner, 
Professor in Wien, 


Die dussere Furchung 
des Tritoneies 


Mit 2 lithogr. Tafeln. Preis 3 M. 5B PL 


Zweiter Theil : 
Dis Lebensweise der Meerestiere. 


Johannes Walther, 


als historische Wissenschaft. 
Erster Theil: 
Bionomie des Meeres. 




















Ser as Leben de gealogisch wichtigen 
1893.- Preis 8 M. 60 Pf. 


‘Tiere. 
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~NEW LANTERN SLIDES | BR O W N I N G’ S 


PUBLISHED BY 


NEWTON & CO., 3, Fleet St., London. — A 
The Great Barrier Reef of Australia ia + 98 Slides. A 
Bacteriology (by Prof. Crookshank) on os SE we M I C R 0 S C 0 P E 
a — and Miners (Dolcoath) wie << SP os Is a superior instrument, well 
cathe . Monsters gemma i i ‘o 2 adapted for the Student’s use ; 

The Tower of London ae a wii — it is made entirely of Brass, and 
Ascent of Monte Rosa jie me ae a ae ai 2 a3 

The St. Gothard Railway _ ... oe “se — z puieety Gael ; & dese iting 
Khyber Pass to Bombay or re = a Se es | body, drawer tube, fine adjust- 
National Gallery Pictures... oo < Oe ment, A eyepiece, and § in. 


&e. - oh 
Complete Catalogue ofall the Slides published by NewTon & Co. and 7 in. objectives. 


and of the most recent | Price - - £6 2s. 6d. 
OPTICAL LANTERNS FOR SCIENTIFIC DEMONSTRATION, | 
PROJECTING MICROSCOPES, PROJECTING POLARISCOPES 


&e. Illustrated Catalogue post free. 
Price 6d. Post Free. post f 


THE NEW 
JOHN BROWNING, 
63 STRAND, 
LONDON, W.C. 


NEGRETTI & ZAMBRA’S THERMOMETERS 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE 21/- and upwards, 


Accurate Thermometers for Sitting-Rooms and 
Bed-Rooms, 18s. per dozen. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD. 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 


38 HOLBORN VIADUCT. 


BRANCHES— 
45 Cornhill, and 122 Regent Street, London. 
Photographic Studios : Crystal Palace. 














ba) 





The most Luminous Lime Cylinders made. Turned perfectly 
true out of Solid Stone Lime. Packed in half-dozens. Per tin, 2/- 








BECK’ Sos M_ ICROTOMES ae 


~ L NDIGATORS | I 
© ONDENSERS | 
REFLECTORS R 


oO BUECTIVES — oO 
Ss UPS & Cl COVERS Ss 


Cc OMPRESSORS. Cc 
ry BJECT CABINETS. ry 


P ARABOLAS P 


E YE-PIECES | E 
s 


“No. 41 STAR MICROSCOPE. S ‘PECTROSCOPES 
Tllustrated Catalogues on Application. 


RK & J. BECK, 68 CORNHILL, LONDON, E.C. 
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SOUTH-EASTERN AGRICULTURAL 
COLLEGE, 


WYE, NEAR ASHFORD, KENT, 


PRINCIPAL. 


APPOINTMEN 


T OF 


The Governors of this College are prepared to receive applications for the 
post of Principal, who shall be ‘‘a Person duly qualified for the Office by 
attainments in Science as applied to Agriculture.” 

The Salary offered will be £500 a year, a residence (rent, rates, and taxes 
free) at the College, and a Capitation Fee of £2 a head for every Student 
resident in /the College, for whom there will be accommodation for about 
thirty. 

Candidates. who must be between the ages of 28 and 45, must hold a 
Degree with Honours from some U niversity, must produce evidence of their 
knowledge in Chemistry, and have had experience in Teaching, Lecturing 
and practical Agricultural Experiments. 

The Principal will be expected to take up his duties in August. 

Applications, giving full details of Experience and Qualification, stating 
Age, and whether Married or Single, with 25 Copies of not more than 3 
recent Testimenials, are to be sent to the Secretary to the Governors by 
MONDAY, MARCH 19. Any attempt at personal canvassing will 

immediately disqualify. 

A Copy of the Charity Commissioners’ Scheme for the Administration of 
the Coliege can be obtained (price 6d.) of the undersigned. 

By Order of the Governors. 
H. MACAN, Secretary. 

County Hall, Kingston-upon-Thames, February 26, 1894. 


HARTLEY INSTITUTION, 
SOUTHAMPTON. 


The Hartley Council Invite Applications for the undermentioned Appoint 
ments :— 

(1) For the office of Principal of the Department of Science and General 
Education and Professor of Mathematics and Physical Science, who must be 
a Graduate of a University in the U nited Kingdom. He will be required to 
commence his duties in September 1894, and to devote his whole time to 
them. 

Salary £250 per annum, with prospect of increase. 

(2) For the office of Lecturer and Instructor in Chemistry, 
September 1894, and to devote his whole time to his duties. 


to commence in 


| 
'M 
| 


Sales b bp Fluction. 


MONDAY, MARCH s. 
HENRY aa LTD., BY ‘ORDER OF i. COURT INA 
EBENTURE HOLDER'S ACTIO 


MR. J. C. "STEVENS will Sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
MARCH s, at half-past 12 precisely. the first portion of the stock of 
Henry Crovucn, Lrp., comprising Photographic Apparatus, consisting 
of Cameras in all sizes, Hand Cameras, Lenses in great variety, Micro. 
scopic Apparatus, Dissecting and other Microscopes, an immense assort- 
ment of Oil Immersion and other Objectives, Telescopes, Thermometers, 
&c. 
On view the Saturday prior, 10 till 4, and Morning of Sale, and Catalogues 
had of the Receiver and Manager, Mr. C. SARGENT, Suffolk House, 
Laurence Pountney Hill, &.C., and of the Auctioneer. 


PRELIMINARY NOTICE. TUESDAY, MARCH 13. 
SCIENTIFIC, STE: RAL HISTORY, AND OTHER BOOKS. 


TEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
MARCH 13, at half-past 12 precisely, the Library of Books formed 
by the late Mr. McIntyre. Also several other Libraries of Scientific, 
Natural History, and other Books. 

On view the Day prior, 2 till 5, and Morning of Sale, and Catalogues. 








THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL, AND 
ELECTRICAL ENGINEERING. 
The next SESSION will begin on TUESDAY, OCT. BER 2. 
Applications for admission will be received up to SEPTEMBER 28. 
A Preliminary Examination in Elementary Mathematics will be a condition 


| of admission, except for such Students as have recently passed the Matricula- 


| Accessories. 


Salary £150 perannum and two-thirds of the grant from the Science and | 


Art Department, 

Chemistry. 
Further information may be obtained from the Secretary, 

aggtentions must be received not later than March 20. 


which may be received on account of his teaching in 


by whom 





SCHOLARSHIPS AT THE CURRIE 
SCHOOLS. 


Five for open competition—Three Senior Scholarships, value £90 per 
annum each. One in Mathematics, one in Chemistry, and one in Phy sics, 
for boys under sixteen and a half, intended for Scientific Professions, Uni- 
versity distinctions in Science, Technical work, Scientific Agriculture, &c., 
will be competed for by practical and written examination next Midsummer. 
Also Two /unior Scholar. ships, one of £60, another of £30 per annum, for 
boys under fourteen, will be awarded for general knowledge, together with 
special excellence in any one of the following subjects: Mathematics, 
Natural Science, Classics, Modern Languages. 


For fuil particulars, address Sir Epmunp Hay Currie, The Currie 
Schools, Folkestone. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 


Principat—G. W. pe TUNZELMANN, B.Sc., M.I1.E.E. 
Senior-Instructor—C. CAPITO, M.I.E.E., M.I.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering ——" s Hill and the Central Institution. 


SCIENCE MASTER "WANTED, Easter. 


Must be a Graduate. Stipend, £160, board and rooms. Might be non. 
at £200.—ORELLANA & Co., 53 Conduit Street, W. 


tion Examination of the London University, the Preliminary Examination of 
the Victoria University, or other approved Examination. 
Prospectus may be obtained from the REGIsrRar. 


FOR SALE—A BARGAIN. 


A splendid Collection of about 300 Specimens. Comprising Calsite, Red. 
a Copper, Iron, Tin, Red Quartz, Black Quartz, Petrified Fruit, 
-» &c., some of which are very rare and valuable. Reference given if 
pon For further particulars, apply A. Gipson, 42 Belgravia Street, 


Penzance. 
FOR SALE. 
Extra Large Double-Barrel Air-pump, best make, 13- 
New. Cost £45. Cash re, ts 155. 
“* Executor,” 129, Brompton Road, S.V 


¥UST PUBLISHED. 
Note on the Present Condition of the Water 


in the tie” at Roundwood. By W. E. ADENEY, 
¥.5.C., C.S. 








inch Plate, with 


Useful Methods 
Physics.. By J. JOLY, Sc.D., 


in ‘Sendiiies Elementary 
F.R.S. 


On the Influences of Temperature upon the 


Sensitiveness of the Photographic Dry Plate. By |. 
JOLY, D.Sc., F.R.S 


Notes on the Vartry Water in November 
1893. By RICHARD J. MOSS, F.C.S., F.LC. 


Being the Scientific Proceedings of the Royal Dublin Society, 
Vol. viii. N.S. Part iii. Nos. 22, 23, 24. 


21, 22, 
London and Edinburgh : WILLIA MS & NORGATE. 
FUST PUBLISHED. 


THE LIMITS OF VISION, WITH 
SPECIAL REFERENCE TO THE VISION OF 
INSECTS. By G. JOHNSTONE STONEY, M.A., 
being Scientific Proceedings of the Royal Dublin Society, 
Vol. viii, N.S. Part iii. No. 25. Price 6¢. 

_London and Edinburgh: WILLIAMS & NORGATE. 


‘Now ‘ready, | with Illustrations and Plates, 125. 6d. 


THE MEAN DENSITY OF THE EARTH: 


An Essay to which the Adams Prize was adjudged 
in 1893 in the University of Cambridge. 
By J. H. POYNTING, Sc.D., F.R.S. 


Late Fellow of Trinity College, Cambridge; Professor of Physics in the 
Mason College, Birmingham. 


In Large 8vo. Handsome Cloth. 
London: CHARLES GRIFFIN & CO., Ltd., Exeter Street, Stran i, 
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“MESSRS. LONGMANS & CO’S LIST. 


A DICTIONARY OF APPLIED CHE- 
MISTRY. By T. E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. 
C.S., Professor of Chemistry in the Normal School of Science and 
Royal School of Mines, South Kensington. Assisted by eminent Con- 
tributors. (3 Vols.) Vols. I. and II., £2 2s. each. Vol. IIIL., 43 3 


WATTS’ DICTIONARY OF CHEMISTRY. 
Revised and entirely Re-written hy H. FORSTER MORLEY, M.A., 
D.S.C., Fellow of, and lately Assistant-Professor of Chemistry in, Uni- 
versity College, London; and M. M. PATTISON MUIR, M.A., 
F.R.S.E., Fellow, and Przlector in Chemistry, of Gonville and Caius 
College, Cambridge. Assisted by Eminent Contributors. To pub- 
lished in 4 Vols. 8vo. Vols. I. and II., £2 2s. each. Vol. III., £2 10s. 

(Vol. LV. in preparation. 


THE PRINCIPLES OF CHEMISTRY. By 


. MENDELEEFF, Professor of Chemistry in the University of St. 
Petersburg. ‘Translated by GeorGe Kamensky, A.R.S.M., of the 
Imperial Mint, St. Petersburg, and edited by A. J. GREENAWAY, 
F.L.C., Sub-Editor of the Journal of the Chemical Society. With 97 
Illustrations. 2 Vols. 8vo, 36s. 


OUTLINES OF THEORETICAL CHEMIS- 


TRY. By LOTHAR MEYER, Professor of Chemistry in the Uni- 
versity of Tiibingen. Translated by Professors P. Puitiirs Bepson, 
D.Sc., and W. CarLteton Wi tiams, B.Sc. 8vo, 9s. 


CHEMICAL LECTURE EXPERIMENTS. 
Titssiseen "Gatbaten on = Science, South Kensington, 


JUNIOR STUDENTS. By J. EMERSON REYNOLDS, M.D., 
F.R.S., Professor of Chemistry, University of Dublin; Examiner in 
Chemistry, University of London. Feap. 8vo. 
Part I. Introductory. 1s. 6@. | Part III. Metalsand Allied Bodies. 3s. 6d- 
Part II. Non-Metals. as. 6d. | Part IV. Carbon Compounds. 4s. 


AN INTRODUCTION TO HUMAN 
PHYSIOLOGY. By AUGUSTUS D. WALLER, M.D., Lecturer 
on Physiology at St. Mary’s Hospital Medical School, London ; late 
External Examiner at the Victorian University. With 305 Illustrations. 
8vo, 18s. 


2 

GANOT’S ELEMENTARY TREATISE ON 
PHYSICS, Experimental and Applied. Translated and Edited from 
Ganot’s *‘ Kléments de Physique,’” by E. ATKINSON, Ph.D,, F.C.S. 
With 9 Coloured Plates and 1028 Woodcuts. Crown 8vo, 15s. 


J 

GANOT’S NATURAL PHILOSOPHY FOR 
GENERAL READERS and YOUNG PERSONS; a Course of 
Physics divested of Mathematical Formula, expressed in the language 
of daily life. Translated and Edited from Ganot’s **Cours Elémen- 
taire de Physique,” by E. ATKINSON. Ph.U., F.C.S. With 37 
Pages of New Matter, 7 Plates, 559 Woodcuts, and an Appendix of 
Questions. Crown 8vo, 7s. 6d. 


ROCKS CLASSIFIED AND DESCRIBED: 
a Treatise on Lithology. By BERNHARD VON COTTA. With 
English, German, and French Synonyms. Translated by Puitir Henry 
Lawrence, F.G.S., F.R.G.S. Crown 8vo, 145. 


AMANUAL OF PRACTICAL ASSAYING. 
By JOHN MITCHELL, F.C.S. Sixth Edition. Revised, with the 
Recent Discoveries Incorporated, by W. Crookes, F.R.S. With 201 
Illustrations. 8vo, 31s 6d. 


ELECTRICAL ENGINEERING FOR ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. (Embracing those 
branches prescribed in the Syllabus issued by the City and Guilds Tech- 
nical Institute.) By W. SLINGO. Principal of the Telegraphists’ 
School of Science, and A. BROOKER, In-tructor on Electrical Engi- 
neering at the Telegraphists’ School of Science. With 307 IIlustrations. 
Crown 8vo, 10s. 6d. 








| 


| LECTURES ON 


1873. With Portrait, Lithographic 
Plate, and 59 Diagrams. Crown | 
8vo, 55. 
| FARADAY AS A _ DIS-| 


THE MARINE STEAM ENGINE. A 
Treatise for the Use of Engineering Students and Officers of the Royal 
Navy. By RICHARD SENNETT. R.N., formerly Engineer-in- 
Chief of the Royal Navy. With 261 Illustrations. 8vo, 218. 


MARINE BOILER MANAGEMENT AND 
CONSTRUCTION. Being a Treatise on Boiler Troubles and Repairs. 
Corrosions, Fuels, and Heat, with the properties of Iron and Steel, on 
Boiler Mechanics, Workshop Practice, and Boiler Design. By C. E. 
STROMEYER, Graduate of the Royal Technical College at Aix-la- 
Chapelle, Member of the Institute of Naval Architects, &c. 8vo, 18s. net. 


NAVIGATION AND NAUTICAL ASTRO- 
NOMY. Compiled by Staff-Commander W. R. MARTIN, R.N., 
Instructor in Surveying, Navigation, and Compass Adjustment. 
8vo, 18s. 


CELESTIAL OBJECTS FOR COMMON 
TELESCOPES. By the Rev. T. W. WEBB, M.A., F.R.A.S., Vicar 
of Hardwick, Heretordshire. Fifth Edition, Revised and greatly 
Enlarged by the Rev. T. E. ESPIN, M.A., F.R.A.S. (Two Volumes.) 
Vol. 1. now ready. With Portrait and a Reminiscence of the Author, 
2 Plates, and numerous Illustrations, Crown 8vo, 6s. 


BUILDERS’ WORK AND THE BUILDING 
TRADES. By Colonel H. C. SEDDON, R.E., Superintending 
Engineer, H.M.’s Dockyard, Portsmouth; Examiner in Building Con- 
struction, Science and Art Wepartment, South Kensington; Assistant 
Examiner, H.M.’s Civil Service Commissioner. With numerous I/lus- 
trations. Medium 8vo, 16s. 


Royal 





RIVINGTON’S COURSE OF BUILDING 
CONSTRUCTION. 


NOTES ON BUILDING CONSTRUCTION. 


Arranged to meet the Requirements of the Syllabus of the Science and 
Art Department of the Committee of Council on Education, South 
Kensington. Medium 8vo. 
Part I. FIRST STAGE, OR ELEMENTARY COURSE. 
552 Woodcuts, 10s. 6d. 


With 


Part II. COMMENCEMENT OF SECOND STAGE, OR AD- 
VANCED COURSE. With 479 Woodcuts. tos. 6d. 

Part III. MATERIALS. Advanced Course, and Course for Honours. 
With 188 Woodcuts. ais. 

Part IV. CALCULATIONS FOR BUILDING STRUCTURES, 


With 597 Woodcuts. 155. 





WORKS BY JOHN TYNDALL, D.C.L., LL.D. F.RS. 


FRAGMENTS OF ; RESEARCHES ON DIA- 
SCIENCE: a Series of Detached | MAGNETISM AND MAGNE. 
Essays, Addresses, and Reviews. | CRYSTALLIC ACTION: in- 
2 Vols. Crown 8vo, 16s. | cluding the question of Diamag- 

| metic Polarity. Crown 8vo, 12s. 


NEW FRAGMENTS. Crown | 
8vo, 10s. 6d. | NOTES OF A COURSE 
OF NINE LECTURES ON 
LIGHT, delivered at the Royal 


SOUND. 


With Frontispiece of Fog-Syren, 
and 203 other Woodcuts and Dia- 
grams in the Text. Crown 8vo, 
10s. 6d. 

LECTURES ON LIGHT 
DELIVERED IN THE 
UNITED S1tATES in 1872 and 


COVERER. Crown €vo, 3s. 6d. 


ESSAYS ON THE FLOAT- 
ING MATTER OF THE AIR 
IN RELATION TO PUTRE- 
FACTION AND INFECTION. 
With 24 Woodcuts, 
7s. 6d, 


London: LONGMANS, GREEN, & CO. 


Crown 8vo, | 


Institution of Great Britain, 1369. 
Crown 8vo, 1s. 6d. 

NOTES OF A COURSE 
OF SEVEN LECTURES ON 
ELECIrRICAL PHENOMENA 
AND THEORIKS, delivered at 
the Royal Institution of Great 
Britain, 1870. Crown 8vo, 15. 6d. 

| ~ ~ " 

| LESSONS IN ELECTRI- 

CITY AT THE ROYAL IN- 

| STITUTION, 1875-1876. With 

| 58 Woodcuts and Diagrams. Crown 
| B8vo, 2s, 6d. 


|HEAT, A MODE OF 


MOTION. With 125 Woodcuts 
and Diagrams. Crown 6vo, 
12s. 
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J. & A. CHURCHILL, PUBLISHERS. 


THE MICROTOMIST’S VADE MECUM: A Handbook of the Methods of 


Microscopic Anatomy By ARTHUR BOLLES LEE. Third Edition, thoroughly Revised and Enlarged, with much ney 
matter. 8vo, 145. 


VALENTIN’S QUALITATIVE ANALYSIS. Edited by Dr. W. R. Hopexiy. 


SON, F.R.S.E. Eighth Edition, Revised and Enlarged. 8s. 6¢. (The Tables separately, 2s. 6d.) 


PHYSICAL EDUCATION. By Frep. Treves, Surgeon to the London Hospital 


Contents.—Exercise, Fatigue, Training, Walking, Running, Jumping, Skating, Riding, Swimming, Fencing, Boxing, Boating 
Cycling, Gymnastics, Games, &c. Royal 8vo. 2s. 6d. 


ELEMENTS OF HUMAN PHYSIOLOGY. By E. H. Srartine, M.D.Lond, 


Lecturer on Physiology at Guy’s Hospital. With roo Illustrations. Fceap. 8vo. 6s. 6d. 


A GUIDE TO THE SCIENCE OF PHOTO-MICROGRAPHY. By Epwag 


C. BOUSFIELD, L.R.C.P. Second Edition, with 34 Woodcuts and Glassprint Frontispiece. 8vo. 6s. 


Seventh Edition, in which the first Seven Chapters have been entirely Rewritten, and the Text throughout Reconstructed, 
Enlarged, and Revised, with 1000 Illustrations, t100 pages, 8vo, Cloth, 26s. ; Half-calf, 30s. 


CARPENTER ON THE MICROSCOPE AND ITS REVELATIONS, 


Edited by the Rev. W. H. DALLINGER, LL.D., F.R.S. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S. ; with the co-operation of ADAM SEDGWICK, M.A., F.R.S.; 
and W. F. R. WELDON, M.A., F.R.S. 





Contents of No. 140 (March), with Ten Plates, Price tos. :— 
Studies in Mammalian Embryology. III.—The Placentation of the Shrew (Sorex vulgaris, L.). By A. A. W. HUBRECHT, 
LL.D., C.M.Z.S., Professor of Zoology in the University of Utrecht. 
Some Further Contributions to our Knowledge of the Minute Anatomy of Limnocodium. By R. T. GiinTHER, B.A., Lecturer 
of Magdalen College, Oxford. 
Note on the Mesenteries of Actinians. By A. FRASER DIxon. 


Sixtu Epition, Revised and much Enlarged, with 80 Woodcuts, 6s. 6d. Second Edition, much Enlarged, with 94 Engravings, 8s. 6d. 


BLOXAM’S LABORATORY TEACHING: | QUANTITATIVE CHEMICAL ANALYSIS. 


Or, PROGRESSIVE EXERCISES IN PRACTICAL Adapted for the Laboratories of Colleges and Schools. 


CHEMISTRY. tay 
Edited by A. G. BLOXAM, Head of the Chemistry Department, The | y FRANK CLOWES, D.Sc.Load., 


Goldsmiths’ Institute, London. } and J. BERNARD COLEMAN. 


Second English Edition, with 596 Illustrations, Royal 8vo, 32s. 


WAGNER’S MANUAL OF CHEMICAL TECHNOLOGY. 


Translated and Edited by WILLIAM CROOKES, F.R.S., Past Pres. C.S., Pres. Inst. E.E. 
From the Thirteenth Enlarged German Edition as Remodelled by DR. FERDINAND FISCHER. 


Seventh Edition, Revised and greatly Enlarged, Two Vols., Royal 8vo, with 371 Illustrations, 1800 Pages, 42s. 


Cooley’s Cyclopedia of Practical Receipts 


And Collateral Information in the Arts, Manufactures, Professions, and Trades, including Medicine, Pharmacy, 
Hygiene, and Domesiic Economy ; 
Designed as a Comprehensive Supplement to the Pharmacopeia, and General Book of Reference for the 
Manufacturer, Tradesman, Amateur, and Heads of Families. 
Edited by W. NORTH, M.A.Camb., F.C.S., assisted by Mr. CHAS. WHITEHEAD, F.Z.S., Mr. A. W. GERRARD, 


Pharmacist to University College Hospital, Dr. G. MCGOWAN, Messrs. W. K. TOMPKINS, B.Sc., E. P. PERMAN, B.Sc. 
C. F. BAKER, B.Sc., of University College, Mr. J. T. NORMAN, and other Scientific Contributors. 





LONDON: 11, NEW BURLINGTON STREET. 
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AERONAUTICS. 


Is a Monthly Paper in which the Proceedings of the recent Aeronautical 
Congress held in Chicago will be published. The latest accessible notes, 
news, and information about aeronautical engineering will be given each 
month, with reports of experiments, investigations, and illustrations of new 
inventions, with original contributions and articles written expressly for its 
pages, selected matter from foreign and domestic sources, and editorial 
comments thereon. It will, in short, be a small pape: devoted exclusively 
to the fascinating subject of aerostation, the interest in which is increasing so 





rapidly. It is published Monthly by M. N. Forney, at 47 Cedar Street, 
New York, U.S A. Foreiga Subscriptioi, $1.20 per year; Single Copies, 
ro Cents. 





BOOKS ON SALE. 


LAPLACE.—(CEuvres. 7 Vols. bound into 4. 4to, 
morocco. Paris, 1843-47. £6 6s. 

CAUCHY.—Exercices de Mathématiques. 
complete in 2 Vols. Half-morocco. 1826-30. £5. 

HENRY BRIGGS.—Arithmetica Logarithmica. 
Calf. Lond. 1624. 45s. 

EUCLID —Elements of Geometry, faithfully (ow frst) trans- 
lated into the English tongue, by H. Billingsley. With Preface by John 
Dee. Folio. Half-calf. London. John Daye, 1570. £3 3° 

VEGA.—Thesaurus Logarithmorum completus. Folio, Cloth. 
A very fine copy, with edges in the rough state as originally issued, 
1794- £3 15S 


MACMILLAN & BOWES, Cambridge. 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 


Half- 
The five parts 


Folio, 


trations, with Priceless wrinkles in all Branches of Optical Projection. | 


Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c, &c. Prof. MAtpEN says:-‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, s¢. Worth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster 
House, Mortimer Road, Kingsland, North London. 


TO SCIENCE LECTURERS. — 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carpenter, Esy., Prof. Forses, &c. Minia- 
ture l'riple Lantern constructed for B. J. MALDeN, Esq., thisseason. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. Grartan GuiInNEess, Madame 
ADELINA Patri, &c. Patent Pamphengos Science Lanterns. Science Lecture 


Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 180 choice Engravings, 6¢.; Postage, 3¢. List of 
300 Lecture Sets. Science Subjects, Views, &c., 6¢. ; Postage, 2¢. Pamph- 


lets Free. —W. C. HUGHES, Speciacist, Brewster House, 82 Mortimer 
Road. Kingsland, N 


SAMUEL HENSON, 
LAPIDARY MINERALOGIST, &c. 
ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 

Stones, Cut and in the Rough. 

Beautiful Carved Queensland Opals, 
Agate, &c., &c. 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 
Student or Prospector. 


Labradorite, Rock Crystal, 


LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Micrasterias and other Desmids, Stentor polymorphus, | 


Ophrydium longipes, Floscularia ornata, Stephanoceros Eichornii and other 
Pond Life; Trout ova and Alevins to show Circulation of Blood. Specimen 
Tube, with Drawing, 1s., Post Free. 
Living Specimens for Dissection. 


Address— 
THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


Anodonta, Astacus nobilis and other | 


PHCNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

SecreTariges—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £19,000,000. 








The Cambridge Scientific Instrument Company, _ 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 


‘‘Instrument Company, Cambridge.”’ 


WIMSHURS 
MACHINES. 


T 


No. 501, with 12-in. Plates ... 1150 
§02, » 12-in, -" 2 100 
503, os TSM. gy 3 10 0 
$04, 5) 171M. 4, -— 4100 
50S, 9» 2O-iM. 49 on 5 10 0 


School Apparatus of every description. 
LarcE CaTAaLocus, Fifth Edition, Royal 8vo, 
144 pp. 700 Illustrations, Post free, 62. 


KING, MENDHAM & Co. 


Kat ; Western Electrical Works, Bristol. 


London Address: 12 FENCI{URCH STREET, E.C. 
(W. B. ALLISON, Acenr.) EsTABLtsHED 1876. 














NLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Iliustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEpa in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


A MAGNIFICENT 
BINOCULAR MICROSCOPE 


By ROSS 
For Sale—A Bargain. 


Consisting of Largest Stand, Graduated Substage, Achromatic Condensers; 
Wenham’s Binocular arrangement, expensive Micro-Spectroscope, Polarising 
Apparatus, Highest Class Objectives from 3 inches to }, all by Ross; also 
a 7 Apparatus Lamp, &c., Objects, &c., equal to new. Cost nearly £200; 
will be sold a bargain. Particulars of W.C. HuGues, Brewster House, 
Mortimer Road, Kingsland, London, N. 


W. WILSON, formerly Foreman at Messrs. 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.— 56 Crogsland Road, Chalk Farm, London, N.W. 











ALBERT EDWARD JAMRAC 
(Late CHARLES JAMRACH), 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
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COLLECTIONS oF MINERALS, ROCKS, os FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &c. 
And Illustrating the various Manuals, &c., as used at all Colleges, 
Schools, &c., price 10s. 6d. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. Terms on application. 
MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 
The largest and best Series of the most interesting varieties from hundreds 
oflocalities. All one price, rs. 6d. each, post free. 
Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 


JAS. R. GREGORY, 


MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST. FITZROY SQUARE, LONDON, W 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use ot Students, Science Teachers, Prospectors, &c., and to 
illustrate theleading Text-books, in Boxes, with Trays. 
60 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 49s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCUPEfrom rs. 6d. each, Post Free 
ATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. | 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. j 
Recent additions to stock include numerous richly coloured and interesting 
polished Scotch Agates, and a large series of Ornamental Shells. Specimen 
Tubes, Glass-topped Boxes, Card Trays, Labels, Blowpipe Apparatus, 
Cabinets for Minerals and Fossils, Insects, and Birds’ Eggs, and Ento- 
mologists’ requisites always on hand. Lapidary’s work executed. i 
Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 5 and 6, Price 
6d. each. Also RESEARCHES ON THE UPPER CRETACEOUS 
ZONES, by W. F. Hume, D.Sc., price 2s. 64. 


LANTERN STEREOSCOPE. 





List free on application. | 


NATURE 
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| 


| 


| 
| 


CAN BE ADAPTED TO ANY LANTERN, 2g 


TESLA’S APPARATUS, “Sg 
WIMSHURST MACHINES from £7 15 to 
AMMETER and VOLTMETER COMBINED, 


Suitable for Schools, £2 10 O. 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain. 


exliii 


BEST DRAPER’ INK (DICHROIC) 
BLACK 


INK 
KNOWN In Jar 6d. 


Can be obtained in London, through Messrs. Barctay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgats 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin, 


THROAT «© COUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confections becomes actively 
healing. 

Sold only in Boxes, 7}d., and Tins, 1s. 1}d., Labelled. 


JAMES EPPS & Co., Ltd., 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 


is., & 2s. each. 








Homeopathic Chemists, Lonpon. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Yendors. 





(ANDERTON’S PATENT.) 











-PERKEN, SON AND RAYMENT, manuracTurRErs. 


CATALOGUE JS SENT POST FREE. 


*‘OPTIMUS”’ SCOUT. 


Good Field. 


Medium size. Clear Definition. , 
. Magnifying 


Target Marks 1200 yards. 
64 times. 


gy! 
10/- 
With Aluminium body, 


140,- 


Excellence, Definition, and Magnifying Power, we invite 
. J a EN SIME x f 
asers to test our Field and Opera Glasses against any in 





For General 
intending pur 
the world. 


PERKEN, SON & RAYMENT, 


‘‘ OPTIMUS”? 
PHOTOGRAPHIC 
OUTFITS. 


Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Da:k 
Slides, ‘* Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
and best Waterproof Case. 


Giving Pictures of the following sizes in inches. 
44 X 34] 64 X 43] 8h X 6b] 10 x 8] 12 x 10] 15 xX 12 


210 £12 £15 £20 £25 £30 


99 HATTON GARDEN & LO DON 
a 


141 OXFORD STREET, 









































remittance for price. ‘ 
Crassirigp List, representing a Stock of 40,000 First- 
class Objects, sent post free on application. 


MICROSCOPES AND APPARATUS. 


WATSON & SONS’ TRIPOD EDINBURGH STU- 
DENT’S MICROSCOPE issuitable forinvestigation: 
with the highest powers. The quality and workman- 
= are the finest possible, and it is unequalled for 
stabilityand convenience of manipulation by any other 
medium size or Student’s Instrument. Price from 

44 55. 

WATSON & SONS’ VAN HEURCK MICROSCOPE 
combines every mechanical convenience with the ut- 

most precision in all the working parts, and is 

Unsurpassed for Photo-Micrography and all Research 

of the most delicatenature. 

NEW SERIES OF APLANATIC MAGNIFIERS.— 
Made in three powers, magnifying respectively 6, 10, 
and 20 diameters. These give large and flat field, excel- 

| lent working distance, and exquisite definition. Price 

145. 6d. each. 


{LABORATORY DISSECTING MICROSCOPE, ar- 


ranged to carry the above magnifiers, and of most 


TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &. 


manufactured by the Firm. 


NATURE 
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don, W.C., and 66 Fifth Avenue, 


Sour & JELLY.» 








VEAL & CHICKEN, ' 


: 


“Strongest and best.”—Dr. Anprew Witson, F.R.S.E 


STURTLE 


MUTTON. 









AND Sons, LimiTED, at 7 and 8 Bread Street Hill 


Co., at 29 Bedford Street, Lon 


UPS & 


— MEAT LOZENCES te 
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Purchasers should: ask specially for Fry 











80 PRIZE MEDALS AWARDED. 


“We recommend and use no other.”’—Good Health, 














| ; | convenient design, price £2 2s. *soujsuq SBD 0} paBMyY 3S043|H | % 8 
\ —e ; *‘HONOH JO WAWO14aIG A 

oO : Phy» Full lliustrated Catalogue of Microscopes and Appa- | o§ 

| a P= 3 ° vatus sent Post free on application to a woHAIUxXA Covled [eyShA9 a% 
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| en Ae W. WATSON & SONS, SS NIONG SsvD cp 

| 2 , Opticians to H.M. Government, % 
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a P wm and 78 Swanston Street, Melbourne, Australia. j j 3 
3) : Awarded 37 Gold and other Medals at International Ex- a 
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| \ Chicago, 1893, for excellence of Manufacture. 6 | 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 














No. 1271, VoL. 49.] _ THURSDAY, MARCH 8, 1894. ~ [PRICE SIXPENCE, _ 
dado sin anaieth the General Post Office.] ee ee - [All Rights are Reserved. 
NEWTON & CO., 3 Fleet St.. London. NATDER BROS. & CO. 

Scientific Fnustrument Makers. 3 ee = 
(By Special Appointment to the Royal Institution.) 4 oe 4 we 
CROVA’S DISC. SOLE ADDRESS— 
For use with the Lantern, 16 RED LION ST., CLERKENWELL, LONDON, E.C. 
forillustrating motion of sound +e Ska i ieutentekandai 
jaan Ge ere 7 
aaa MICROSCOPES, TELESCOPES, 
NEW CATALOGUE ASTRONOMICAL CHRONOGRAPHS, 


tus for Scieatife Dewees,  GALWANOMETERS & WHEATSTONE BRIDGES, 


ten with the Lantern. AND EVERY DESCRIPTION OF 
Scientific and other Slides. 


Post Free,@ Stamps. | ELECTRICAL TESTING & MEASURING APPARATUS. 
—_ RECORDING DRUMS 


FOR ALL PURPOSES. 











| ILLUSTRATED CATALOGUES FORWARDED FREE 
ON APPLICATION, 


The most Luminous Lime Cylinders made. Turned perfectly TELEGRAPHIC ADDRESS : TELEPHONE 
true out of Solid Stone Lime. Packed in half-dozens. Per tin, 2/- | SECOHM, LONDON. No. 6770. 


mj NEGRETTI & ZAMBRA'S THERMOMETERS 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE 21/- and upwards, 


Accurate Thermometers for Sitting-Rooms and 
Bed-Rooms, 18s. per dozen. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD. 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 


38 HOLBORN VIADUCT. 


BRANCHES— 
45 Cornhill, and 122 Regent Street, London. 
Photographic Studios : Crystal Palace. 














NEW WATER MOTOR. 
For Chemical and Physical Laboratories, 


‘ Dentists, and Medical Electricians. 
» £1168. Od. —B, £2 10s. 0d.—C, £3 6s. Od—D, £18. 
B and C work up to 7; HW; Dto} BW. 


JOHN J. GRIFFIN & SONS, -°: 
GARRICK STREET, LONDON, W.C. 
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UNIVERSITY OF LONDON. 


NOTICE is hereby Given, that on WEDNESDAY, APRIL 25 next, the 
Senate will proceed to elect Examiners in the following Departments for the 


year commencing July 1, 1894 :— 


Examinerships. 
ARTS AND SCIENCE. 
2 


Two in Latin cc cs 00 cco cco 38 


Two in Greek ... se soe coe eee T1200. 


Two in the English Language,) 180d. 
Literature, and History . * 
Two in the French Language : and) = 
Li iterature ove 2 
Two in the German Language) Bol. 
and Literature ... 

Two in the Hebrew Text of the 
Old Testament, the Greek Text| 
of the New Testament, the) s50/. 
Evidences of the Christian Re-{ 
ligion, and Scripture History.../ 


Two in Mental and Moral Science 120/. 


Two in Political Economy ... «... 307. 


Two in Mathematics and heiggeet? 
ral Philosophy = 


Two in Experimental Philosophy 


Two in Chemistry ... 10 soe ove 

Two in any ont at rage | 
Physiology . eco ene 

Two in Comparative Anatomy) . 
and Zoolegy eco ces eee es 


Two in Geology and Daipagen 
Geography ... .. « 
Laws, 

Two in Jurisprudence, Roman 


Law, Principles of Legislation, } 


rood. 
and International Law ... «. ) 


Two in Equity and Real —_ 


Personal Property sol. 


Two in Common Law and Law| -_ 
and Principles of Evidence ...f > 


Two in penitent mapgttied ber os 
England on a 


MEDICINE. 


Two in Medicine 


Two in Surgery sxe see eee eee 2000, 
Twoin Anatomy .. 1507. 
Two in Physiology ... + 1202. 
Two in Obstetric Medicine ... ... 1052. 
Two in Materia Medica and Phar-) aul 


maceutical Chemistry ... «1! 
Two in Forensic Medicine... «. S807. 


Music. 


Twole Madle wn we ew le 


The Examiners above named are re- 


selves for re-election. 


Salaries. 
(Zach.) 


Present Examiners. 


{Robert Drew Hicks, Esq., M.A. 
\G. E. Marindin, Esq., M.A. 

f Prof. C. H. Herford, Mi. A., Litt.D. 
(Vacant. 

jAmédée Esclangon, Esq. 


Althaus, Ph. D. 


* (Vacant. 


{ Prof. F. 


* (Karl Breul, Esq., Ph.D., M.A. 


jRev. _ Stanley Leathes, D.D. 


Rev. C. - Wright, D.D., 

\ Ph.D., M.A. 

Prof. James Sully, M.A., LL.D. 

James Ward, Esq., M.A., Sc.D., 
LL.D. 


| Prof. H. S. Foxwell, M.A. 
\J. N. Keynes, Esq., M.A., Sc.D. 


(Prof. Arthur Palmer, M.A.,LL.D. | 
* (Vacant. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 
BURLINGTON HOUSE, LONDON, w. 


The NEXT ANNUAL GENERAL MEETING will be held at Oxford, 
commencing on WEDNESDAY, AUGUST 8 


PresIDENT-ELEcT: 


Tue Most oe. THE MARQUIS OF SALISBURY, K.G., 
R.S., Chancellor of the University of Oxford. 


Notice To ae or Memorrs.—Authors are reminded that 
the acceptance of Memoirs, and the day on which they are to be read, are. 
as far as possible, determined by Organising Committees for the several 
Sections before the beginning of the Meeting. Memoirs should be sent to 
the Office of the Association. 

Information about Local Arrangements may be obtained from the Local 
Secretaries, University Museum, Oxford. 


G. GRIFFITH, Assistant General aoe. 





De. 





TECHNICAL INSTRUCTION AND 
FREE LIBRARIES ACTS. 


The Technical Instruction and Free Libraries Committee of the Borough 


| of Hyde requires the services of a competent person to act as Organising 


| Prof. H: race Lamb, M.A., F.R.S. | 


* (Rev. H.W. Watson, Sc. D., F.R.S. 


Prof. J. H. Poynting, Sc.D.,M.A., 
F.R . 

Sere J. J. Thomson, Sc.D.,M.A., 

{ Prof. ‘7 McLeod, F.R.S. 


* (Vacant. 


(Prof. J. R. Green, M.A., D.Sc. 


a Ae Daniel Oliver, LL. D.,F.R.S. 
{ Prof. E. Ray Lankester, M.A., 
LL. D., F.R.S. 
Vacant. 
aoe — ard Hull, M.A., LL.D., 
(Vacs — 


fEd mund Robertson, Esq., LL.D. 
M.P. 


(Vacant. 
ar: Batgamn, Esq., M.A., 
c.L 


\ johaSietecnds.en., LL.D.,M.A. 

W. Blake Odgers, Esq., M. be 
LL.D. 

William Willis, Esq.,LL.D., B.A., 
Q.C. 


{ Prof. T. Tout, M.A. 


"AUT. ALW ag Esq., M.A.,LL.M. 


John Cavafy, Esq., M.D. 
Joseph Frank a ne, Esq., M.D., 
3. Sc. 

(H. Greenway Howse, Esq., M.S., 
3. 

\ Henry Morris, Esq., M.A., M.B. 

jProf. D. J. Cunningh: am, "M. D., 
C.M 


’ \richerd c. Lucas, Esq.,M.B.,B.S. 


i. ad D. Halliburton, M. + 
F.R.S. 

("Ds ~% ‘Witliam Stirling, M.D., 
M. 


J. Suis gworth, E tsq-, M.D. 
{Vad ant. 


j Prof. Tirard, M.D. 


‘ \W: Hale W hite, Bea. M.D 


1A. P. Luff, Esq., 
(Prof. J. Dixon ion M.D. 


(Prof. J. F. Bridge, Mus.Doc. 
\° Hiibert qo Esq., Mus. Doc., 


eligible, and intend to offer them. 


Candidates must send in their names to the Reyistrar, with any attesta- 


,ion of their qualifications they may think desirable, on or before TUESDAY, 


MARCH 27. 


(It is particularly desired by the Senate that no personal 


application of any kind be made to its individual Members.) 


By order 


University of London, 
surlington Gardens, W., 
March 6, 1894 


of the Senate, 


ARTHUR MILMAN, 


Registrar. 


M.A. 


and General Secretary, and who will be required to enter upon his dutiesin 
May next, and to devote his whole time to the work of the Committee and 
its Sub -Committees. 

Applications, stating age, qualifications, and salary required, together 


| with copies of three recent testimonials, to be forwarded to the Town Clerk, 








Hyde, so that the same may be received by him on or before MARCH 28, 
1894. 
A full statement of the duties, and form of application, will, on request, be 
supplied by the Town Clerk. 
GEORGE STEVENS, 


Hyde. February 22, 1894. Town Clerk, Hyde. 


THE DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 
AGRICULTURAL DEPARTMENT. 

The Council invite Applications for an ASSISTANT LECTURESHIP 
in AGRICULTURE. Candidates must havea practical acquaintance with 
Agriculture, and a special knowledge of Animal Anatomy and Physiology 
is also desirable. The Stipend att =shed to the post is £150 per annum, and 

a share of certain fees. 

Applications and Testimonials must be sent on or before APRIL 6 to the 
undersigned, from whom further particulars may be obtained. 

H. F. STOCKDALE, Secretary. 


GUY’S HOSPITAL. 


PRELIMINARY SCIENTIFIC (M.B. Lond.) Classes are held through- 
out the Year. Special Instruction is given for the July Examination. 
Fee 16 Guineas. 





GUY’ ry HOSPITAL. 


SCHOLARSHIPS in SEPTEMBER 
and £60) in 


1894. FOUR 


ENTRANCE 
SCIENCE, and 


OPEN SCHOLARSHIPS, TWO (£150 
TWO (£100 and £50) in ARTS. 

Particulars and Copies of Examination Papers on application to the DEay, 
Guy’s Hospital. 


CAMBRIDGE ASTRONOMICAL 
OBSERVATIONS 


FOR THE YEARS 1829-1869. 
Vols. 1.-X XII. 
A limited number of Copies are available for distribution. 
Applications from Observatories for any of these Volumes may be sent to 
the Director, The ¢ /bservatory, Cambridge, England. 
All applications will be considered by the University Observatory 
Syndicate at a future Meeting. 


CHEMIST (Ph.D., ANALYTICAL). Situa- 
tion required bya Repti (aged 25), who has studied Chemistry five 
years ina German University, and has « —— experience in 
England. Highest References.—‘‘ X. Y. *? 68, Waterloo Road, S.E. 





SKELETONS FOR BIOLOGICAL STU- 
DENTS. Frog. 4s. ; Rabbit, ; Pigeon, 8s. ; Fowl, ros. 6d. ; Skul, 
of Dog, 8s. As recommended x used by Profs. Marshall, Carpenter! 
and Nicholson. — * WixTon, Healey, Batley. 


WANTED, a Competent Man, to ‘take Ob- 


servations of Currents on the Gareloch.— For santenions apply to Dr, 
McVat, Dunbartonshire Health Office, 24 George Square, Glasgow. 


W. WILSON, formerly Foreman at Messrs. 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work ome 
out for Professors.— 56 Crogsland Road, Chalk Farm, London, N.W. 
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Sale by Auction. 


TUESDAY NEXT. 
NATURAL HISTORY, SCIENTIFIC, MEDICAL AND OTHER 
BOOKS. 

MR. J. C. STEVENS will sell by Auction 
at his Great Rooms, 33 King Street. Covent Garden, on TUESDAY 
next, MARCH 13, at half-past 12 precisely, the Library of Medical and 
Surgical Books of the late Dr. HensmMan. Also a great variety of 
works on Natural History, Scientific and other Subjects, &c., from other 
Libraries. 

On view the Day prior, 2 till 5, and Morning of Sale, and Catalogues had. 


1,-inch MICRO-OBJECTIVE by CROUCH 
for SALE. Perfect. Price £2. On appro. Also 12 named Foraminifera 
Slides for gs —Harvey, 5 Gorleston Villas, West Dulwich, S.E. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.1.E.E. 
Senior-INstTRUcTOR—C. CAPITO, M.I.E.E., M.1I.M.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, ane 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 


BIOLOGICAL S PECIMENS © 
DISSECTION. 


ALL the forms required for the various Science Courses, notably the 
London B.Sc. Intermediate and Final. 

To show the range in the supply, we select the following few examples 
from our list of upwards of §00 types :-— 


Scytuium, 6s. 6d. per doz | PaTELLa (large). 1s. 6d. per doz. 
AMPHIOXUS, 6s. 6d. ,, Cutrtons (2 ins. long), 45. >, 

ASCIDIA, 45. - NERE!s (large), 35. - 

Sepia, 1s. 6d. each. HoLoruurtans (3 ins. long), 1s. 4d@. each. | 


Smaller Quantities at Proportionate Prices. 
SKELETONS AND DISPLAYED SPECIMENS 
FOR DEMONSTRATION PURPOSES. 
MUSEUM SPECIMENS. 

LISTS ON APPLICATION. 


SINEL & HORNELL, Biological Station, Jersey (C.L.). 
SAMUEL HENSON, 


LAPIDARY (MINERALOGIST, é&c. 


ESTABLISHED 1840. 


Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

Beautiful Carved Queensland Opals, Labradorite, 
Agate, &c., &c. 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recent additions to stock include numerous richly coloured and interesting 
polished Scotch Agates, and a large series of Ornamental Shells. Specimen 
Tubes, Glass-topped Boxes, Card Trays, Labels, Blowpipe Apparatus, 


Rock Crystal, 





Cabinets for Minerals and Fossils, Insects, and Birds’ Eggs, and Ento- | 


mologists’ requisites always on hand. Lapidary’s work executed. : 
Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 5 and 6, Price 


@. each. Also RESEARCHES ON THE UPPER CRETACEOUS 


ONES, by W. F. Hume, D.Sc., price 2s. 6d. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use ot Students, Science Teachers, Prospectors, &c., and to 
illustrate theleading Text-books, in Boxes, with Trays. 
60 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 49s. 
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LONDON, 


THURSDAY, Marcu 8. 
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F. E. Ives 

MATHEMATICAL Society, at 8.—Groups of Points on Curves: F. S. 
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Framework under the influence of Oblique Stresses, and on a Simple 
Contrivance for Compounding Elliptic Motions: G. H. Bryan.—On the 
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of Symmetry : A. E. H. Love.—On the Existence of a Root of a Rational 
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Rovat INsTITUTION, at 9.—The Making of a Modern Fleet: Dr. W. H. 
White. 
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Harmonic Analyser: Prof. O. Henrici, F.R.S. 

SANITARY INSTITUTE, at 8.—Infectious Diseases and Methods of Disin- 
fection: Dr. W. H Hamer. : 
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received :—The Distribution of Stars of Type III. and of Stellar Spectra 
in Space: Rev. T. E. Espin.—A Seconds Contact-maker for Astro- 
nomical Clocks: H.C. Russell.—Brilliant Detonating Fireball of 1894, 
January 25: W. F. Denning.—Remarks upon Mr. Stone’s Proposed 
Corrections to the Measure of Time since 1864: Prof. S. Newcomb.— 
Nove on the Star D.M. + 27°'725: A. M. W. Downing.—On the Proper 
Motion of Stars in the Dumb-bell Nebula: A A. Rambaut and W. E. 
Wilson.—On the C mputation of Star Correctious in N.P.D.: W. E. 
Cooke.——The following Papers have been promised, but not yet 
received : —Description of a Perfectly Achromatic Refractor: H. Dennis 
Taylor.—Note on Mr. W. E. Cooke’s Paper on the Computation of Star 
Corrections : Prof. H. H. Turner.—Results of Micrometer Measures of 
Double Stars made during the Year 1893: Royal Observatory, Green- 
wich, 

MALACOLOGICAL Society, at 8. 


SATURDAY, Marcu to. 
Royvat InsTiTuTION, at 3.—Light, with special reference to the Optical 


Discoveries of Newton : The Right Hon. Lord Rayleigh, F.R.S. 
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Dynamo-Electric Machine: Henry Somerville. 
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Lands: W. H. Cozens-Hardy. 

TUESDAY, Marcu 13. 
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Animals: Prof. C. Stewart. 

Rova Vi.trorta HALL, at 8.—The Himalayas : W. M. Conway. 
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J. F. J Sykes 
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The liverpool Overhead Railway: J. H. Greathead and Francis Fox.— 
The Electrical Equipment of the Liverpool Overhead Railway : Thomas 
——s Prevention and Detection of Waste of Water: Ernest 

Ollins. 
PHOTOGRAPHIC SOCIETY, at 8. 
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ENnToMoLocicaL Society, at 8.—Temperature Experiments in 1893 on 
Species of the Genus Vanessa and other Lepidoptera: Frederic Merri- 
field.—On the Classification of Hymenopterous Insects: Wm. Hampton 
Patton ; communicated by W. F. Kirby.—Some New Species of Mem- 
bracidez : Rev. Canon Fowler. 
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Experimental Investigation on the Effective Temperature of the Sun: 
W. E. Wilson and P. L. Gray.—The lhermal Radiation from Sun-spots 
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Westmeath, 1893): W. E. Wilson. —On the Liquation of Silver-Copper 
Alloys : E. Marthey.—A Contribution to the Study of Descending De- 
generations in the Brain and Spinal Cord, and of the Seat of Origin and 
Paths of Conduction of the Fits in Absinthe Epilepsy : Rubert Boyce.— 
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of the Blood ix vivo: Prot. A. E. Wright.—On the Disappearance of the 
Leucocytes from the Blood, after Injection of Peptone : Surgeon-Captain 
David Bruce. —On the Effects produced on the Circulation and Respira- 
tion by Gun-shot Injuries of the Cerebral Hemispheres : Dr Kramer and 
Prof. V. Horsley, F.R.S.—A Research into the Elasticity of the Living 
Brain and the Conditions governing the Recovery of the Brain after Com- 
Pression for Short Periods: Dr. A. G. Levy. 

Rovat-InstituTion, at 3. -The Vedanta Philosophy: Prof. Max Miiller. 

Linnean Society, at 8.—On certain Authentic Cyperacee of Linnzus: 
C. B Clarke, F.R S.— dn the Development of the Mucilage-Canals of 
the Marattiacez: George Brebner. 

Cuemicat Society, at 8.— The Action of Hydroxylamine on Formic 
Aldehyde: Prof. Dunstan, F.R.S., and Dr. A. Bossi. 
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General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 


HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 
ARNOLD LANG. With Preface by Prof. Dr. ERNST HAECKEL. Translated by H. M. BERNARD, M.A. Cantab., 
and M. BERNARD. PartI. 8vo, 17s. net. [Vol. L/. in the Press. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VERTEBRATES. By Prof. R, WIEDERSHEIM. Adapted by W. NEWTON PaRKER. 8vo, 12s. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, MD. 


F.R.S., Professor of Physiology in the University of Cambridge, and Fellow ot Trinity College, Cambridge. With 
Illustrations. Sixth Edition. Part I. comprising Book I.—Blood—The Tissues of Movement—The Vascular Mechanism. 
8vo, cloth. 10s. 6d. 


TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 
GENESIS. By Prof. E. ZIEGLER. Translated by DoNALD MACALIsTER, M.A., M.D. Illustrated. 8vo. 


Part I—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6. 7” : 
Part IIL—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—VIII. Second Edition, 12s. 6¢. Sections IX.— 
XII. 12s. 6d. 


A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. 


By D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously 
Illustrated. Vol. I. Med, 8vo, 25s. (Vol. ZZ. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


M. BALFOUR, M.A,, F.R.S. In two Vols. Second Edition. Medium 8vo, Vol. I. 18s. Vol. II. ats. 
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MESSRS. LONGMANS AND CO-,’S LIST. 





COMPLETION OF THORPE’S “ DICTIONARY OF APPLIED: CHEMISTRY,” 


Vol. I. (A to DY), with 236 Illustrations ; pp. 724, 8vo, price £2 2s. Vol. II. (E-NU), with 240 Illustrations ; 
pp. 722, 8vo, price £2 2s. Vol. III. (O-Z), with 352 Illustrations ; pp. 1066, 8vo, price £3 35. 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph’D., D.Sc.’ (Dubl.), F.R.S., 


Professor of Chemistry in the Royal College of Science, London. Assisted by Eminent Contributors. 


JOURNAL OF SOCIETY OF CHEMICAL INDUSTR Y.—‘ The list of the names of contributors and the selection 


of their subjects inspires confidence at once.” 


CHEMICAL NEWS.—‘“ Will be universally appreciated by technical and manufacturing chemists. . . 


. Dr. Thorpe’s 


great work carries with it its own emphatic recommendation. It must prove most valuable, not merely to chemists and chemical 


manufacturers, but to all merchants who have to deal with chemical products. 


Sir H. E. ROSCOE in WATURE.—“... 


” 


An examination of the important articles written by specially qualified con- 
tributors indicates that each subject is brought up to the level of the present state of our knowledge. . . 


. Is a welcome addition 


to our scientific books of reference, and forms an admirable companion to ‘ Watts’ Dictionary of Theoretical Chemistry.” 


In 4 Vols. Half-Bound. 


Vols. I. and II., £2 2s. each. 


Vol. III., £2 10s. Vol. IV. in preparation. 


WATTS DICTIONARY OF CHEMISTRY. 


Revised and entirely Rewritten by H. FORSTER MORLEY, M.A., D.Sc., Fellow of, and lately Assistant Professor ot 
Chemistry in, University College, London ; and M. M. PATTISON MUIR, M.A., F.R.S.E., Fellow, and 


Prelector in Chemistry, of Gonville and Caius College, Cambridge. Assisted by Eminent Contributors. 


THE PRINCIPLES OF CHEMISTRY. By 
D. MENDELEEFF, Professor of Chemistry in the University of St. 
Petersburg. ‘Translated by GrorGe Kamensky, A.R.S.M., of the 
Imperial Mint, St. Petersburg, and edited by A. J. GREENAWay, 
F.1.C., Sub-Editor of the Journal of the Chemical Society. With 97 
Illustrations. 2 Vols. 8vo, 36s. 


OUTLINES OF THEORETICAL CHEMIS- 
TRY. By LOTHAR MEYER, Professor of Chemistry in the Uni- 


versity of Tiibingen. Translated by Professors P. Pu1ttips Bepson, 
D.Sc., and W. CARLETON WILLIAMS, B.Sc. 8vo, gs. 


CHEMICAL LECTURE EXPERIMENTS. 
By G. S. NEWTH, Royal College of Science, South Kensington, 
With 224 Diagrams. Crown 8vo, 1os. 6d. 


JUNIOR STUDENTS. By J. EMERSON REYNOLDS, M.D., 
F.R.S., Professor of Chemistry, University ot Dublin; Examiner in 
Chemistry, University of London. Fcap. 8vo. 
Part I. Introductory. rs. 6@, ; Part III. Metalsand Allied Bodies. 3s. 6d. 
Part Il. Non-Metals. 2s. 6d. | Part lV. Carbon Compounds. 4s. 


ROCKS CLASSIFIED AND DESCRIBED: 
a Treatise on Lithology. By BERNHARD VON COTTA. With 
English, German, and French Synonyms. Translated by Puitip HENRY 
Lawrence, F.G.S., F.R.G.S. Crown 8vo, 14s. 


LONDON : 


GANOT’S ELEMENTARY TREATISE ON 
PHYSICS, Experimental and Applied. Translated and Edited from 
Ganot’s ** Eiéments de Physique,’’ by E. ATKINSON, Ph.D,, F.C.S 
With 9 Coloured Plates and 1028 Woodcuts. Crown 8vo, 15s. 


GANOT’S NATURAL PHILOSOPHY FOR 
GENERAL READERS and YOUNG PERSONS; a Course of 
Physics divested of Mathematical Formulz, expressed in the language 
of daily life. Translated and Edited from Ganot’s **Cours Elémen- 
taire de Physique,” by E. ATKINSON, Ph.D., F.C.S. With 37 
Pages of New Matter, 7 Plates, 559 Woodcuts, and an Appendix of 
Questions. Crown 8vo, 7s. 6d. 


CELESTIAL OBJECTS FOR COMMON 
TELESCOPES. By the Rev. T. W. WEBB, M.A., F.R.A.S., Vicar 
of Hardwick, Herefordshire. Fifth Edition, Revised and greatly 
Enlarged by the Rev. T. E. ESPIN, M.A., F.R.A.S.. (Two Volumes.) 
Vol. I. now ready. With Portrait and a Reminiscence of the Author, 
2 Plates, and numerous I'lustrations, Crown 8vo, 6s. 


ELECTRICAL ENGINEERING FOR ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. (Embracing those 
branches prescribed in the Syllabus issued by the City and Guilds Tech- 
nical Institute.) By W. SLINGO, Principal of the Telegraphists’ 
School of Science, and A. BROOKER, Instructor on Electrical Engi- 
neering at the Telegraphists’ School of Science. With 307 Illustrations. 
Crown 8vo, 1os. 6d. 


LONGMANS, GREEN, & CO. 





Printed by RicHarD CLav anv Sons, LimiTep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City ot London, and published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, March 8, 1894. 
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Now Reapy, 


Post Free, 6a. 
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Lantern 
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Demonstration. 
Complete 
as Fig., £25. 
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[PRICE SIXPENCE. 





{All Rights are Reserved. 





ASTRONOMICAL TELESCOPE. 


With 3-inch Achromatic Object-Glass of excellent quality, with brass b dy, 
one ‘lVerrestrial and two Celestial Eye-pieces, in Case complete. Guaran:eed 
to be capable of dividing Double Stars and showing Saturn’s Ring ana 


Jupiter’s Belts. 
Price £6 10s. Od. 


Catalogue of Astronomical Telescopes sent Free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S THERMOMETERS 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE 2l/- and upwards, 


Accurate Thermometers for Sitting-Rooms and 
Bed-Rooms, 18s. per dozen. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD. 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 


38 HOLBORN VIADUCT. 
BRANCHES— 
45 Cornhill, and 122 Regent Street, London. 
Photographic Studios : Crystal Palace. 
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TECHNOLOGICAL EXAMINATIONS, 1894. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Institute’s Examinations in Technology will be held on APRIL 28, 
and on MAY 2, 5, 7, andg, and in MANUAL TRAINING on MAY 25 
and 26, and on JUNE 2, 6, 7, and a. 

Al lap »plications for Examination in Techn »logy must be forwarded to the 
Institute onor before MONDAY, APRIL 2 

Only in exceptional cases and by payment ‘of an additional fee can appli- 
cations be received from Local Secretaries after that date. 

Candidates in Technology not attending any registered Class should apply 
at once to the Secretary of the nearest local centre. 

Applications from individua! Candidates for Examination in London 
should be addressed, City Guilds Institute, Examinations Department, 
Exhibition Road, S W., and should be accompanied by a postal order for 
the amount of the fee. 

A Programme containing full particulars of the Examinations will be 
forwarded on receipt of 8c. in stamps. 


VICTORIA INSTITUTE. 


Important Meeting, Monday, March 19, at Half-past Four o'clock, at 
the Soviety of Arts House. Dr. Presrwicu, M.A. (Oxon). F.R.S., on “A 
Possible Cause for the Origin of the Traditions of the Flood.” Sir G. 
Sroxes, Bart., F.R.S., President, in the Chair. 

F, PETRIE, (Capt.), 


Hon. Sec. to the Council. 





House of the Institute, 
Adelphi Terrace. 
Particulars may be had on application. 
*.* The Institute associates home and foreign men of science (and o:hers 
desiring ile privileges of membership) for the purpose of investigating fully 
and impa.tisl'y important questions of science, especially any generally 
held to ba: on the truth of Holy Writ. Present membership 1 3: 


THE ‘DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 
AGRICULTURAL DEPAR IMENT. 

The Ce en a Applications for an ASSISTANT LECTURESHIP 
in AGRICULTURE. Candidates must havea practical acquaintance with 
Agriculture, a a special knowledge of Animal Anatomy and Physiology 
is also desirable. The Stipend attached to the post is £150 per annum, aad 
a share of certain fees. 

Applications and Testimonials must be sent on or before APRIL 
undersigned, from whom further particulars oe be obtained. 


H. F. STOCKDALE, Secretary. 


UNIVERSITY OF GLASGOW. 


PROFESSORSHIP OF HISTORY. 


) to the 


The UNIVERSITY COURT of the UNIVERSITY of GLASGOW 
will, on JUNE 14 next, or some subsequent date, proceed to the Appoint- 
ment of a PROFESSOR to occupy the newly-instituted CHAIR of 


HISTORY in this University. The duties will begin from October 1 next. 
Candidates are requested to lodge 20 Printed Copies of their Application 
(and Testumoni als, if any) in the hands of the undersigned, on or before 


MAY1 
ALAN E. CLAPPERTON, 
ot, West Regent Street, Secretary tothe Glasgow University Court. 


Glasgow. 


MASON COLLEGE, BIRMINGHAM. 
LECTURESHIP IN METALLURGY. 
The Council invite applications on or before the 28th inst. for the above 
appointment, the duties of which will commence on APRIL 24, 1894. 
Particulars of the stipend, conditions, and duties, will be sent oa applica- 
tion to the undersigned. 
GEO. H. MORLEY, Secretary. 


CAMBRIDGE ASTRONOMICAL 
OBSERVATIONS 
FOR THE YEARS 1829-1869. 
Vols. I.-XXII. 


A limited number of Copies are available for distribution. 

Applications from Observatories for any of these Volumes may be sent to 
the Director, The Ubservatory, C umbridge, England 

All applications will be considered by the University 
Syndicate at a future Meeting. 


HANDSOME MICROSCOPIC SLIDE 
CABINET FOR SALE. Will hold 5000 slides. Contains 25 drawers, 
cach drawer divided into 4 compartments; is of solid maho gany and 
best workmanship throughout; furniture and sunk numerals ‘of ivory ; 
enclosed by pair of doors. Price 14 Guineas, or nearest offer.—C. S. 
Cross, 6.6 Old Ford Road, E 


TELESCOPE, ASTRONOMICAL, very 


fine, by Wray. Object-Glass 3-inch aperture; Nine different Astro. 
powers, and capped; Day piece and Sun prism ; in polished pine case, 
with a Chubb’s patentlock. Suitable for an Observatory. Can be seen 
any evening at 11 Palace Road, Crouch End, Hornsey, N. 


Observatory 





PHYSIOLOGICAL AND TECHNOLOGICAL 


LABORATORY FOR THE FERMENTATIONS, 
COPENHAGEN (30 Frydendalsve)). 


Director: ALFRED JORGENSEN, 


Author of ** Microe-Organisms and Fermentation.” 


Courses of Instruction, for Beginners as well as for advanced Students, in 
he Physiology and Technology of Fermentations, with particular regard to 
Prof. HaNnsEN’s System for the Analysis and Pure Cultivation of Ye: ast 

The Laboratory possesses a numerous collection of Culture-Yeast Species, 
Wild Yeasts, and Zymogenic Bacteria. 

Manuals of Instruction:—Alfred Jérgensen: ‘‘ Micro-Organisms and 
Fermentation” (published by F. W. Lyon, Eastcheap Buildings, London), 
New Edition, 1893. 

E. Chr. Hansen: ‘‘ Untersuchungen aus der Praxis der Garungsindustrie” 
Beitrage zur Lebensgeschichte der Mikroorgan:smen), published by .. 
Oldenbourg, Munich, 2 vols., 1890-92 In French in Comptes rendus du 
Laboratoire de Carlsberg (Hagerup, Copenhagen). 

Further antmannaby on application to Direcror. 





THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E.F. 
Senior-INstructor—C. CAPITO, M.I.E.E., M.1.M.E. 


Laboratories, Dynamo Room, Steam Engine, Baginenieg Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Micrasterias and other Desmids, Stentor polymorphus, 
Ophry: dium longipes, Floscularia ornata, Stephanoceros Eichornii and other 
Pond Life; Trout ova and Alevins to show Circulation of Blood. Specimen 
Tube, with Drawing, rs., Post Free. Anodonta, Astacus nobilis and other 
Living Specimens fur Dissection. 


Address— 
THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM, 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 
Tealia, Caryophyllia, Alcy- 


Sycon ; Clava, Obelia, Sertularia ; Actinia, ; 
Lineus, Amphiporus ; Nereis, 


onium ; Hormiphora (preserved) ; Leptoplana ; 
Aphrodite, Arenicola, Lanice, Terebella ; Lep as, Balanus, Gammarus 
Ligia, Mysis, Nebalta, Carcinus ; Patella, buccinum, Eledone, Pecten; 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

EDWARD J. BLES, Director. 
The Laboratory, Plymouth, 


BEST DRAPER’S INK (DICHROIC) 
BLACK 
INK 
KNOWN 


Can beobtained in London, through Messrs. Barctay & Sons, Farringdoo 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgat? 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin, 





When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers 


In Jars, 6d., is., & 2s. each. 
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Sale by Auction. 


MONDAY, MARCH 19 

BY ORDER OF THE COURT IN A DEBENTURE HOLDER'S 
ACTION. THE STOCK OF HENRY CROUCH, LTD. 

MR. J.C. STEVENS will Sell by Auction 


at his Great Roons, 38 King S:reet, Covent Garden, on MONDAY, 
MARCH 1p, at half-past 12 precisely, ‘the remaining portion of the st ck 
f Henry Crovcas, L rp., comprising Photographic Apparatus, consist- 
ing of Cameras, Lenses in great variety, Microscopic Apparatus, Dissect- 
, and other Mi croscopes, an immense assortwent of O.1 Immersion 
other Objectives, Telescopes, Thermometers. 

he Suurday prior, 12 till 4, and Morning of Sale, and Catalogues 

had. 








COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use ot Students, Science Teachers, Prospectors, &c., and to 
illustrate theleading Tem. books, ia B Kes, se Trays 

60 Specimens, 10s. Gd.; 100 do., Zls.; 200 do., 49s. 

New Price List of Siucale, Rocks, aod Stvatigraphical Series 
of Fossils Post Free. 

ROCK SECTION S for the enn o hma 15.6d. each, Post Free 
CaTatoGugs GRaAT 

CABINET GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 

always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


SAMUEL HENSON, 
LAPIDARY MINERALOGIST, &e. 


ESTABLISHED 1840 


Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

Beautiful Carved Queensland Opals, Rock Crystal, 
Agate, &c., &c. 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
r NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs. Shells, and other Curios. 


Labradorite, 


On the rst of every Month. 


THE JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by James BritTen, F.L.S., British Museum. 

Contents :—Original Articles by leading Botanists. —Extracts, and 
Notices of Books andjMemoirs.—Articles in J ournals.— Botanical News.— 
Proceedings of Societies. 

Price 1s. 3d. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C 
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STEREOSCOPE. 
TESLA’ S APPARATUS. 
WIMSHURST MACHINES from £1 15 to £50. Se 
AMMETER and VOLTMETER COMBINED, 


Suitable for Schools, £2 10 O. 


HARVEY AND PEAK 


(By Special Appointment to the Royal Institution of Great Britain), 


56 CHARING CROSS ROAD, LONDON, 


NATURE cly 





F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recent additions to stock include numerous rich! yc loured and interesting 
polished Scotch Agates, and a large ser.es of Ornamental Shells. Specimen 
Tubes, Glass-t« »pped Boxes, Card Trays, Labels, Blowpipe Apparatus, 
Cabinets for Minerals and Fossils, Insects, and Birds’ Eggs, and Ento- 
mologists’ requisites always on hand. Lapidary’s work executed. 


Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 5 and 6, Price 
6d. each. Also RESEARCHES ON THE UPPER CRETACEOUS 
ZONES, by W. F. Hume, D.Sc., price 2s. 6a. 


COLLECTIONS or MINERALS, ROCKS, o% FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &c. 


And Illustrating the various Manuals, &c., 
Sch ols, &c., price 10s. 6d. to 42s. and upwards. 
Collections for l'ravellers, Prospectors, &c. 


as used at all Colleges, 
Special Instruction and 
Terms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
of localities. All one price, rs. 6¢. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 


SAS. R. GREGORY, 


MINERALOGIST AND GEOLOGIST, 
88 CIIARLOTTE ST., FITZROY SQUARE, LONDON, W. 


THROAT «> GOUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confections becomes actively 
healing. 

Sold only in Boxes, 7}¢., and Tins, 1s. 1$¢., Labelled 


JAMES EPPS & Co., Ltd., Homeopathic Chemists, Lonp Nn. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 





(ANDERTON’S PATENT.) 





W.C. 
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WILLIAMS & NORGATE’S LIST. 


Now Ready, Crown 4to, Cloth Gilt, 10s. 6. 








PRINCIPIA NOVA ASTRONOMICA. By 

HENRY PRATT, M.D. With 37 full-paze Plates. ‘ 
Just Published, 2 Vols. Demy 8vo, Cloth, 15s. 

MAN an ORGANIC COMMUNITY: being 


an F xposition of the Law that the Human Pers onality in all its Phenea 

in Evolution. both Co-ordinate and Discor?inate, is the Multiple of 

many Sub-personalities. By JOHN H. KING, Author of *‘ The 

_ Supernatural : its Origin, Nature, and Evolution.’ 

*The chapter in which Mr. King traces the origin and discusses the 
nature of the human personality is a fine piece of scientific and philosophical 
exposition, and the subsequent inquiry into the co-ordinate and discordinate 
states which the human personality presents is exhaustive and is at every 
point marked by the author's familiarity with all the best that has ever been 
written upon the subjects which come within its scope."—L/iherty Review. 

** A very remarkable book. This is a work that is worthy of careful 
study. Ic will stimulate thought upon a most engrossing subject." — Dundee 
Advertiser. 

‘The strength of the book is the collection of material which it affords. 
Much of it is most suggestive even to the moralist, who may see in the 
terrible possibilities of reversion to types short of the truly human, a tresh 
ground of appeal for a due sense of responsibility and self dis. ipline. — 
Independent. 


By the same Author. 


THE SUPERNATURAL: 


and Evolution. 2 Vols. 8vo, Cloth, 155. 
‘** This learned treatise."’—-L tterary World. 

‘The work is crammed full not only of illustrations. but of original and 
pregnant ideas. .. . Mr. King has dealt very thoroughly and comprehen- 
sively with a subject of almost limitless extent. He exhibits great 
powers of generalisation and there are many passages in the book of striking 
——— ’—Westminster Review. 

J. H. King’s clever laces "—St. James's Gazette 
ics solid and scholarly work, of which it would be next to imposs.b’e to 
speak in too high terms of praise.”"— Agnostic Journa/ 


its Origin, Nature, 


Second and Greatly Enlarged Edition. 


AGAINST DOGMA and FREE-WILL, and 
for WEISMANNISM. By H. CROFT HILLER “sande 8vo, 
Cloth, 7s. 6d. Containing. inter alia, beyond the Original ‘lext, a 
Concise Statement of Weismann’s ‘Iheory, a Controversy on its 
Application to Sociology, and an Examination of the Recent Criticism 
of Prof. Romanes. 

** An ably reasoned contribution to the Lterature of thought.”’—Scotsman. 
** As an indictment of ecclesiasticism it is one of the most crushing, as well 
as one of the most philosophical, it has ever been our pleasure to read "— 
Agnostic Journal. 
*- His method is not metaphy sical, but physio! slogical.’ Snibes terary World. 
‘Is at once scientific and polemical.” —/Vestminster Review. 


WILLIAMS & NORGATE, London and Edi re 
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VERLAG von WILHELM ENGELMANN 
in LEIPZIG. 
NEUE ZOOLOGISCHE ZEITSCHRIFT! 
Seit Anfang 1894 erscheint : 


ZOOLOGISCHES CENTRALBLATT, 


unter Mitwirkung von 
Prof. Dr. O. BUTSCHLI (Heidelberg), and Prof. Dr, 
B. HATSCHEK (Prag). 
Herausgegeben von 
Dr. A. SCHUBERG, 
Privatjocent an der Technischen Hochschule in Karlsruhe, 
Gr. 8. Fahrlich 25 Nrn. im Umfang von 2-3 Bogen, 
Preis fur den Jahrgang M. 25; bei direkter Expedition M. 29. 


ZieL unD Zweck :—Die wichtigsten Erscheinungen auf dem Gebiete 
der zoologischen Wissenschaften mdglichst rasch und be guem durch 
ausfiihrliche kritische Referate zur allgemeinen Kenninis zu bringen. Die 
einschlagigen anatomischen, physiologisehen. paliontologischen und bo. 
tanischen Schriften sollen dabei Beriicksichtigung finden, ebenso die in 
weniger allgemein bekunnten fremden Sprachen erscheinenden W erke. 


PROBE—NR. STEHT GERN ZUR 
VERFUGUNG! 


Einschligige Litteratur, namentlich Sonderdrucke aus Zeitschriften, 
dem Herausgeber willkommen. 


VERLAG von WILHELM ENGELMANN 
in LEIPZIG. 
Soeben erschien: 
LEHRBUCH DER PETROGRAPHIE, 


Dr. FERDINAND ZIRKEL, 


ord. Professor der Mineralogie und Geognosie an der Universitit Leipz‘g 


sind 


Zweite ginzlich neu verfasste Auflage. 


ZWEITER BAND. 
Gr. 8. Preis: Mark 19; 
Friiher erschien: 
ERSTER BAND. 
Mark 17; gebunden Mark 19. so. 


wird im Laufe des K »mmenden Som ners 
erscheinen. 


THE ILLUSTRATED ARCHAOLOGIST 
Contents FoR MARCH, 1894. 


PREHISTORIC MAN in JERSEY. 
many Illustrations. 

NOTES onthe CORPORATION PLATE and INSIGNIA of WILI- 
SHIRE. By the Rev. Ep. H Gopparp. With Nine Illustrations. 

ESCOUMB CHURCH, DURHAM. By Cuarres C. Hopces. With 
Seven Illustrations. 

PILGRIMS’ SIGNS. 


tions. 

NOTES ON ARCH-EOLOGY AND KINDRED SUBJECTS.—On 
Cornish Bench Ends, by ARTHUR G. Lancpon.—A Modern Stone Im- 
plement, by Epwarp Lovett.—On Recent Excavations at Cilurnum, 
by Hucu W. Younc —Delmen des Pierres Platies, Locmariaquer, by 
Admiral F. S. Txemtetr.—The Fonts at Alphington and Stoke 
Cannon, near Exeter.—The First Monument erected to L.ord Nelson, by 
ALLAN MACNAUGHTON, M. D.—An Unexplained Feature in the Church 
of Walpole St. Andrew, Norfolk, by A. NEepHam Wixsoy, A.R.1-B.A 
— Board of Works Vandalism ia Ireland. —Discovery of Medizval and 
Roman Remains on the site of the Tolsey at Gloucester. With Seven- 
teen Illustrations. ; 

NOTES on BUOKS.—Mr. Bruce’s “ History of the Parish of Kilpatricl k.” 
—Mr. W. R. Lethaby’s * ‘Leadwork, Uld and Ornamental.” n 
Thomsen’s *‘ Déchiffrement des Inscriptions de l"Orkhon et del’ fenissei,” 
by Prof. G. Sreruens.—Rev. J. K. Hewison’s ** Isle of Bute in the 
Olden Time.”—*‘ Hampshire Notes and Qucries.” Wath Five Illustra 
tions. 

Lonvon: CHAS. J. CLARK, 4 Lincoln’s Inn Fields, W.C. 


gebunden, Mark 21 50. 


Gr. 8. Preis: 
Der III. (Schluss.) Band 


Price 2, 


By Epwarp Lovett. With 


By J. Cuartes Watt. With Thirteen Lilustra- 








Just Published, Price 1s.; per Post, 1s. 442 


THE VICTORIA UNIVERSITY 
CALENDAR for the Year 1894. 


London: MACMILLAN & CO. Manchester J. E. CORNISH. 
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DIARY OF SOCIETIES. 
LONDON, 
THURSDAY, Marcu 15. 


Rovat Society, at 4.30.—Experimental Investigation on the Effective 
Temperature of the Sun: W. E Wilson and P. L. Gray.—The ‘I he: mal 
Radiation from Sun-spots (Preliminary Notes of (bservations made at 
Daramona, Streete; co. Westmeath, 1893); ‘W. E. Wilson.—On the 
Liquation of Silver-Copper Alloys: E. Matthey.—Experiments ‘on a 
Fundamental Question in Electro-Optics: Reduction of Kelative Re- 
tardations to Absolute : Dr. Kerr, F.R.S.—A Contribution tothe Study of 
Tbescending Megenerations in the Brainand Spinal Cord, and of the Seat of 
Origin and Paths of Conduction of the Fits in Absinthe Epilepsy: R. 
Boyce.—On the Influence of Carbonic Acid and Oxygen upon the C: a- 
gulability of the Blood 7” vivo: Prof. A. E. Wright.—On the Disappear- 
ance of the Leucocytes from the Blood, after Injection of Peptone : 
Surgeon-Captain D. Bruce.—A Research into the Elasticity of the Living 
Brain and the Conditiens governing the Recovery of the Brain atter Com- 
pression for Short Periods: Dr. A. G. Levy.—On the Effects produced on 
the Circulation and Respiration by Gun-shot Injuries of the Cerebral 
Hemispheres : Dr. Kramer and Prof. Horsley, F.R.S 


Rovat INSTITUTION, at 3.—The Vedanta Philosophy: Prof. Max Miiller. 


Linnean Society, at 8—On certain Authentic Cyperacez of Linnzus: 
Cc. B. Clarke, F.R S.— Jn the Development of the Mucilage-Canals of 
the Marattiacez : George Brebner. 


Cuemicat. Society. at 8.—The Action of Hvdroxylamine on Formic Alde- 
hyde: Prof. Dunstan, F R.S., and Dr. A. Bossi.—Der.vatives of Campho- 
pyric Acid: J. E. Marsh and J. A. Gardner.—Halogen Derivatives of 
Camphene: J. E. Marsh and J. A. Gardner.—The Oximidosulphonates : 
Dr. Divers, F.R.S., and T. Haga. 


FRIDAY, Marcu 16. 
Rovat INSTITUTION, at 9.—The Scientific Work of Tyndall : The Right 
Hon. Lord Rayleigh, F.R.S. 


SaniTary INSTITUTE, at 8.—Nature of Nuisances, including Nuisances 
the abatement of which is difficult: Dr. Arthur Newsholme. 


InstituTION oF Civit ENGINEERS, at 7 30 (Students” Meeting).—Coa! 
Storage in the United States: S. Henry Barraclough and Lionel S- 
Marks. 


Quekert Microscoricat Cus (20 Hanover Square, W.), at S. 


SATURDAY, Marcu 17. 


Rovat INnsTITUTION, at 3.—Light, with special reference t> the Optical 
Discoveries of Newton: ‘he Right Hon. Lord Rayleigh, F.R.S. 


SUNDAY, Marcu 18. 


Sunpav Lecture Society, at 4.—Recent Discoveries about the Sun: 


Sir Robert Ball, F.R.S. 
MONDAY, Marcu 19. 


Vicroria InstituTe (8 Adelphi Terrace), at 4.32.—A possible Cause 
for the Origin of the Tradition of the Flood: Prof. J. Prestwich, F.R.S. 
(the subject will be viewed from a purely scientific standpoint). A com- 
munication from Sir W. Dawson, C.M.G., F.R.S. 


TUESDAY, Marcu 20. 


INSTITUTION or Civit ENGINEERS, at 8.—To be discussed: The Preven- 
tion and Detection of Waste of Water: Ernest Collins. 

ZooLocicat Society, at 8.30.—On the Myology of the Sciuromorphine and 
Hystricomorphine Rodents: F. Parsons. —Notes on Cynogale ben- 
netti: Babu Ram Bramha Sanyal.—On the Osteology of certain Cranes, 
or ge their Allies, with Remarks upon their Affinities: Dr. R. W. 

uicidt. 


Sanitary Institute, at 8.—Trade Nuisances: Prof. A. Bostock Hill. 

Rovat StaTistTicaL Society (Museum of Practical Geology, Jermyn 
Street), at 7.45.—Statistics of Pauperism in Old Age: Charles Booth. 

Rovat Vi.rorta Hatt (Waterlo» Bridge Road), at 8.—My Volcano Ex- 
periences in the South Seas: Captain Reade. 


WEDNESDAY, Marcu 21. 
GEOLOGICAL Soctery, at 8.—On the Origin ‘of certain Novaculites and 
Quartzites : Frank Rutley.—Note on the Occurrence of Perlitic Cracks in 
Quartz: W. W. Watts. 


Rovat Microscopicat Society (20 Hanover Square, W.), at 8,—Notes 
on the Uropodine:: A. D Michael. 


Rovat MeTeorotocicat Society, at 8.—Relation between the Mean 


Quarterly Temperature and the Death Rate: W. Dines.— Effect on 
the Readings of the Dry Bulb of the Close Proximity of the Reservoir of 
the Wet Bulb Thermometer: F Gaster.—Duration and Lateral Extent 


of Gusts of Wind, and the Measurement of their Intensity: W. H. | 


Dines.—On the Calculation of Photographic Cloud Measurements: Dr. 
K. G. Olsson. —Sudden Changes of the Barometer in the Hebrides, on 
February 23, 1894: R. H. Scott, F.R.S. 


THURSDAY, Marcu 22. 


Cuemicat Society, at 8.—Anniversary Meeting.—Presidential Address.— 
lection of Officers and Council. 


NATURE 


c.Vil 
BOOKS ON SALE. 
LAPLACE.—(Euvres. 7 Vols. bound into 4. 4to, Half- 

morocco, Paris, 1343-47. £6 6s. 

CAUCHY .—Exercices de Mathématiques. 
complete in 2 Vols. Ha!f-morocco. 1826-30. £5. 

HENRY BRIGGS.—Arithmetica Logarithmica. 
Calf. Lond. 1624. 45s. 

EUCLID.—Elements of Geometry, faithfully (ow first) trans- 
lated into the English tongue, by H. Billingsley. With Preface by John 
Dee. Folio, Half-calf. Loadon. John Daye, 1570. 3 38. 

VEGA.—Thesaurus Logarithmorum completus. Folio, Cloth. 
A very fine copy, with edges in the rough state as originally issued, 
1794. £3 155. 


MACMILLAN & BOWES, Cambridge. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR'S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications : 


“Instrument Company, Cambridge.”’ 


STANLEY | 


Mathematical Instrument Manufacturer to H.M. Government, Council! of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at tne must Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 
trations, with Priceless wrinkles in all Branches of (ptical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Shde Making and Painting, Evlarging, Register- 
ing, &c, &c. Prof. Matpen says:—‘‘A th roughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage, s¢. Worth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHLS, Brewster 
House. Mortimer Road, Kingsland. North London. 


| TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LAnTCareenrenr, Esq , Prof. Forpes, &c. Minia- 
ture I'riple Lantern constructed for B. J. MaLoen, Esq., this season. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. GRarTan isuINNESS, Madame 
Apg.ina Patti, &c. Patent Pamphengos Science Lanterns. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 130 choice Engravings, 6d ; Postage, 3¢. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
lets Free. —W. C. HUGHES, Speciacist, Biewster tiouse, 82 Mortimer 
Road. Kingsland, N. 


W. WILSON, formerly Foreman at Messrs. 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. kxperimental Work carried 
out for Professors.— 56 Crogsland Road, Chalk Farm, London. N.W. 
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19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 

EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY 

ELECTRIC LIGHTING RULES SUPPLIED 
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N O TIC Ez. wutiteitninents and business letters for NATURE shen be sities to the Publishers, 
Editorial communications to the Editor. The telegraphic address of NATURE is “ PHusIs, 


LONDON.” 

SUBSCRIPTIONS TO “NATURE.’’ CHARGES FOR ADVERTISEMENTS. 
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Money Orders payable to MACMILLAN & CO. 
CFFICE: 29 BEDFORD STREET, STRAND, W. 


MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 


POPULAR LECTURES AND ADDRESSES. By Lorp Ketviy, P.R.S. In 
Three Volumes. With Illustrations. Vol. 11. Geology and General Physics. Crown 8vo. 7s. 6%. each volume. 
[Nature Series. 
Already Published :— 
Vol. E.—THE CONSTITUTION OF MATTER. Secon] Edition. 
Vol. III. —PAPERS ON NAVIGATION, 


A TREATISE ON HYDROSTATICS. By A. G. Greenntiy, F.R.S., Professor 


of Mathematics in the Artillery College, Woolwich. Crown 8vo, 7s. 6d. 


THE THEORY OF HEAT. By Tuomas Preston, M.A. (Dub.), Fellow of the 
Royal University of Ireland, and Professor of Natural Philosophy, University College, Dublin. 8vo. 17s. net. 

SCOTSMAN.—* A subject at once interesting and fascinating. The able author of *‘ The Theory of Heat” has produced a 
work which may go far towards helping to redeem the neglect of this department of science by investigators of remoter ages.’ 

A TEXT-BOOK ON ELECTRO-MAGNETISM AND THE CONSTRUC- 
TION OF DYNAMOS. Vol. I. By DUGALD C. JACKSON, B.S., C.E., Professor of Electrical Engineering, 
University of Wisconsin. 8vo. 9s. net. 

NA TURE,—* In this work an excellent attempt is made to present the elements of a very important subject in small com- 
pass and in a clear and readable form, without any sacrifice of accuracy.”’ 

ESSAYS IN HISTORICAL CHEMISTRY. By T. E. Tuorre, F.R.S., Professor 
of Chemistry in the Royal College of Science, South Kensington, London. Crown 8vo. 8s. 6c. net. 

GLASGOW HERALD,.—*“ Sure to be accorded a high position as a book of reference, not only with regard to incidents in 
the lives of, but also with regard to researches conducted by, those great philosophers whose biographies find a place in this gallery 
of celebrities.” 

LEEDS MERCUR Y.—*‘ Scarcely any recent work will help the student of chemisiry to a more accurate and clear acquaint- 
ance with the suggestive stages in its development and growth.’ 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY OF THE 


ANIMAL BODY. Including an Account of the Chemical Changes occurring in Disease. By ARTHUR GAMGEE, 
M.D., F.R.S., Emeritus Professor of Physiology in the Owens College, Victoria University, Manchester ; lately Fullerian 
Professor of Physiology in the Koyal Institution of Great Britain, &c. With Two Chromo-lithographic Charts by Spillon 
and Wilkinson. Vol. Il., THE PHYSIOLOGICAL CHEMISrRY OF DIGESTION. 8vo. 18s. 
NA TURE.—*‘ Taken altogether, we have only congratulation to offer to Dr, Gamgee on the production of this work.” 
GLASGOW MEDICAL JOURNAL.—‘* We commend the book, not only to those who are specially engaged in physio- 
logical research or teaching, but also to the large and increasing body of practitioners wh», from their education, are able to follow 
the more advanced scientific results. This book has the merit, not merely of stating the knowa facts, but of describing how these 
results have been obtained.” 
EDINBURGH MEDICAL FOURNAL,.—“ Undoubtedly the best and most exhaustive treatise on the subject.” 


MATERIALS FOR THE STUDY OF VARIATION. Treated with Especial 
Regard to Discontinuity in the Origin of Species. By WILLIAM BATESON, M.A., Fellow of St. John’s College, 
Cambridge. 8vo. 21s. net. 

THE STUDY OF THE BIOLOGY OF FERNS BY THE COLLODION 
METHOD. For Advanced and Collegiate Students. By GEORGE F. ATKINSON, Ph.B., Associate _Professor 
of Cryptogamic Botany in Cornell University. 8vo, 8s. 6:7. net. 


SOCIAL EVOLUTION. By Benjamin Kipp. 8vo, Ios. net. 

DAILY CHRONICLE.—“ We venture to assert that in Mr. Kidd’s work we have one of the most important and suggestive 
treatises on sociology which have been produced in England for many years. There is not a dull page in the book, and yet there 
is not one that is superficial.” 

SPEAKER.—‘‘ Its brilliant and profound generalisatiors, and its original applications of new biological views, demand the 
attention of all students of society. 

7/MES.—* lt is not often that a new and unknown writer makes his first appearance with a work so novel in conception, 
so fertile in suggestion, and on the whole so powerful in exposition as ‘ Social Evolution’ appears to us to be... . The work of 
a singularly penetrating and original mind.” 


MACMILLAN AND CO., LONDON. 
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CHEMICAL 


ESSAYS in “HISTORICAL CHE- 
MISTRY. By T. E. THORPE, F.R.S., Professor 
of Chemistry in the Royal College of Science, South 
Kensington, London. Crown 8vo, 8s. 6:. net. 


HISTORY of CHEMISTRY from the 
EARLIEST TIMES to the PRESENT DAY. By 
ERNST VON MEYER, Ph.D. Translated by GEORGE 
McGowan, Ph.D. 8vo, 14s. net. 


EXPERIMENTAL PROOFS of CHE- 
MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph.D., F.R.S, Professor of Chemistry in 
University College, London. Second Edition. Pott 8vo, 
2s. Od, 


CHEMICAL THEORY for’ BE- 
GINNERS. By LEONARD DOBBIN, Ph.D., and 
JAMES WALKER, Ph.D., D.Sc., Assistants in the 
nogeny | Department, University of Edinburgh. Pott 
vo, 2s. 6d. 


OUTLINES of GENERAL CHE- 
MISTRY. By Prof. WILHELM OSTWALD. § Trans- 
lated by J. WALKER, D.S:., Ph.D. 8vo, ros. net. 


INORGANIC and ORGANIC CHE- 
MISTRY. A Complete Treatise on Inorganic and 
Organic Chemistry. By Sir H. E. ROSCOE, F.R.S., 
and Prof. C. SCHORLEMMER, F.R.S. _ Illustrated, 
8vo. Vols. I. and II. Inorganic Chemistry. Vol. I. 
Tne Non-Metallic Elements, 21s. Vol. If. Part I. 
Metals, 18s. Vol. II. Part If. Metals, 18s. Vol. III. 
Organic Chemistry. Parts I., If., IV., and VI., 21s. 
each. Parts III. and V., 18s. each. 


INORGANIC CHEMISTRY for BE- 
GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JoserH Lunt, B.Sc. Globe 8vo, 2s. 6¢. 


LESSONS in ELEMENTARY CHE- 
MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, F.R.S._ Sixth Edition, thoroughly 
Revised. Feap. 8vo, 4s. 6d. 


A TEXT-BOOK of 


CHEMISTRY, 


INORGANIC 


By Prof. IRA REMSEN, 8vo, 16s. 


INORGANIC CHEMISTRY. 


Same. Crown Svo, 65. 6d. 


By the 


ORGANIC CHEMISTRY. By the 


same. Crown 8vo, 6s. 6d. 


MACMILLAN & 


MESSRS. MACMILLAN & CO.S BOOKS 


FOR 


STUDENTS. 


The ELEMENTS of CHEMISTRY. 


By the same. New Edition. Feap. 8vo, 2s. 6¢. 


PRACTICAL INORGANIC CHE- 
MISTRY. By FRANCIS JONES, F.R.S.E. Feap. 8vo, 
2s. 6a. 


PRACTICAL ORGANIC CHEMIS- 


TRY. ByJ. B. COHEN, Ph.D. Feap. Svo, 2s. 6d. 


A SERIES of CHEMICAL PROB- 
LEMS, WITH KEY. By T. E. THORPE, F.R.S. 
New Edition. Revised by W. Tare. Fcap. 8vo, 25. 


CHEMICAL ARITHMETIC. With 


1200 Problems. By S. LUPTON, M.A. 2nd Edition, 
revised. Fceap. 8vo, 4s. 6:7. 


The ELEMENTS of THERMAL 
CHEMISTRY. By M. M. PATTISON MUIR, M.A., 
F.R.S.E., assisted by D. M. Witson. With a Plate. 8vo, 


125. 6d. 


A TEXT-BOOK of the PH YSIOLOGI- 
CAL CHEMISTRY of the ANIMAL BODY, including 
an Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S. Vol. II. The 
Phy-iological Chemistry of Digestion. With two Chromo- 
Lithographic Charts by SPILLON and WILKINSON. 8vo, 
8s. (Vol. I. 8vo, 18s.) 


The CHEMICAL BASIS of the ANI- 
MAL BODY. An Appendix to Foster’s ‘‘ Text-Book of 
Physiology.” Fifth Edition. By A. SHERIDAN LEA, 
M.A., D.Sc., F.R.S., University Lecturer in Physiology 
in the University of Cambridge ; Fellow of Caius College. 
8vo, Cloth, 7s. 6d. 


The FOOD of PLANTS. An Introduc- 


tion to Agricultural Chemistry. By A. P. LAURIE, 
M.A., Fellow of King’s College, Cambridge, adviser in 
Technical Education to the Bedfordshire County Council. 
Pott 8vo, Is. 


BLOWPIPE ANALYSIS. By J. Lan- 
DAUER. Authorised Translation by J. Tay.or, of 
Owens College, Manchester. New and thoroughly Re- 
vised Edition. Globe 8vo, 45. 62. 


METHODS of GAS ANALYSIS. By 
Dr. WALTHER HEMPEL, Translated by Dr. L. M. 
DENNIS. Crown 8vo, 7s. 6d. 


THE CHEMISTRY of PHOTO- 
GRAPHY. By RAPHAEL MELDOLA, F.R.S., 
Professor of Chemistry, Technical College, Finsbury. 
Crown 8vo, 6s. [Nature Series. 


CO., LONDON. 
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~NEW LANTERN SLIDES _ 


PUBLISHED BY 


NEWTON & CO., 3, Fleet St., London. 
The Great Barrier Reef of Australia 98 Slides. 
Bacteriology (by Prof. Crookshank) ~ wo BB « 
*Mongst Mines and Miners (Dolcoath) cad we, aR 
Geology—Extinct Monsters ee xe a a. 
Coal Mining... . ~ a we 
The Tower of London ne sh a a ae a 
Ascent of Monte Rosa oa sia ren —— ae 
The St. Gothard Railway _... ae i ions a ae 
Khyber Pass to Bombay = aon ce woe 150 55 
National Gallery Pictures... om ~~ SS « 


&e., &c. 
Complete Catalogue ofall the Slides published by NewTon & Co. 
and of the most recent 
OPTICAL LANTERNS FOR SCIENTIFIC DEMONSTRATION, 
PROJECTING MICROSCOPES, — TING POL ARISCOPES 


Price 6d. i Free. 


THE NEW 


NTONIAN | L 


The most Luminous Lime Cylinders made. 
true out of Solid Stone Lime. 





Turned perfectly 


Packed in half- dozens. Per tin, 2/- 








‘NALDER BROS. & CO. 


F. H. NALDER. Cc. W. S. CRAWLEY. 
H. NALDER. A. SOAMES. 
SOLE ADDRESS— 


16 RED LION ST., CLERKENWELL, LONDON, E.C. 





MAKERS OF 


MICROSCOPES, TELESCOPES, 


ASTRONOMICAL CHRONOGRAPHS, 
GALVANOMETERS & WHEATSTONE BRIDGES, 


. 
AND EVERY .DESCRIPTION OF 


ELECTRICAL TESTING & MEASURING APPARATUS, 
RECORDING DRUMS 


FOR ALL PURPOSES. 


ILLUSTRATED CATALOGUES FORWARDED FREE 
ON APPLICATION, 


TELEGRAPHIC ADDRESS: 
_ SECOR M, LONDON. 


TELEPHONE 
No. 6770. 








HYDROCARBON BLOWPIPE AND FURNACES 
The attention of ASSAYERS, ANALYSTS, DENTISTS, &c., is called 
to this apparatus with perfect confidence as to its merits. 
ADVANTAGES. 


No Dust! PorrasLte! No Asnes! Automatic! Practica! 
ECONOMICAL ! 7 
Laboratory Blast Lamps, £2 2s. and £3 3s. 
Crucible Furnaces, £5 13s., £6 6s., £7 18s. 64. 
Muffie Furnaces, £6 18s., £7 19s. 


Full Particulars upon Application. 


JOHN J. GRIFFIN & SONS, LC 
22 GARRICK STREET, LONDON, W.C. 





NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER. 


Latest and Most Perfect 


form. 
Price 


£5 15s. 6d. 


With a supply of Charts. 


NEGRETTI 


AND 


ZAMBRA, 


ScrentTiFic 
INSTRUMENT MAKERS 
TO THE QUEEN, 


- | 38 HOLBORN VIADUCT. 
i H) Branches :—45 Cornhill ; 
MN ) 122 Regent St., London. 

Illustrated Description 

Post Free. 











NEGRETTI & ZAMBRA’S “ Illustrated Catalogue,” 600 Pages, 


1200 Engravings, Price 5s. 6d. 
Telegraphic Address : 


Telephone No. 6583. ** Negretti, London.” 
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TECHNOLOGICAL EXAMINATIONS, 1894. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Institute’s Examinations in Technology will be held on APRIL 28, 
and on MAY 2, 5, 7, and9, and in MANUAL TRAINING on MAY 25 
and 26, and on JUNE 2, 6, 7, and 9. 

All applications for Examination in Technology must be forwarded to the 
Institute onor before MONDAY, APRIL 2. 

Only in exceptional cases and by payment of an additional fee can appli- 
cations be received from Local Secretaries after that date. 

Candidates in Technology not attending any registered Class should apply 
at once to the Secretary of the nearest local centre. 

Applications from individual Candidates for Examination in London 
should be addressed, City Guilds Institute, Examinations Department, 
Exhibition Road, S W., and should be accompanied by a postal order for 
the amount of the fee. 

A Programme containing full particulars of the Examinations will be 
forwarded on receipt of 8¢. in stamps. 


SCHOLARSHIPS AT THE CURRIE 
SCHOOLS. 


Five for open competition—Three Senior Scholarships, value £90 per 
annum each. One in Mathematics, one in Chemistry, and one in Physics, 
for boys under sixteen and a half, intended for Scientific Professions, Uni- 
versity distinctions in Science, Technical work, Scientific Agriculture, &c., 
will be competed for by practical and written examination next Midsummer. 
Also Two Junior Scholarships, one of £60, another of £30 per annum, for 
boys under fourteen, will be awarded fur geveral knowledge, together with 
— excellence in any one of the fullowing subjects: Mathematics, 

atural Science, Classics, Modern Languages. 

For fuil particulars, address Sir Epmunp Hay Currie, The Currie 
Schools, Folkestone. 


UNIVERSITY OF GLAsGOW. 
PROFESSORSHIP OF HISTORY. 

The UNIVERSITY COURT of the UNIVERSITY of GLASGOW 
will, on JUNE 14 next, or some subsequent date, proceed to the Appoint- 
ment of a PRUFESSOR to occupy the newly-instituted CHAIR of 
HISTORY in this University. The duties will begin from October 1 next. 
Candidates are requested to lodge 20 Printed Copies of their Application 
{and Testimonials, if any) in the hands of the undersigned, on or before 


MAY 12. 
ALAN E. CLAPPERTON, 
Secretary tothe Glasgow University Court. 








o1, West Regent Street, 
Glasgow. 





THE DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 


AGRICULTURAL DEPARTMENT. 

The Council invite Applications for an ASSISTANT LECTURESHIP 
in AGRICULTURE. Candidates must havea practical acquaintance with 
Agriculture, and a special knowledge of Animal Anatomy and Phy-iology 
is also desirable. The Stipend attached to the post is £150 per annum, and 
a share of certain fees. 

Applications and Testimonials must be sent on or before APRIL 6 to the 
undersigned, from whom further particulars may be obtained. 

H. F. STOCKDALE, Secretary. 


MASON COLLEGE, BIRMINGHAM. 
LECTURESHIP IN METALLURGY. 
The Council invite applications on or before the 28th inst. for the above 
appointment, the duties of which will commence on APRIL 24, 1894. 
Particulars of the stipend, conditions, and duties, will be sent ou applica- 


tion to the undersigned. 
GEO. H. MORLEY, Secretary. 


LONDON BSc. 


Science Courses for London B.Sc. Intermediate Science and Pre- 
liminary Scientific Examinations 1894 and 1895 may now be 


commenced at 


University Correspondence College. 








CENTRAL LONDON LABORATORIES, 
32 RED LION SQUARE, HOLBORN, W.C. 

Practical Classes in Biology, Chemistry, and Physics in the Afternoons 
and Evenings. Complete Inter Science and B.Sc. Courses in the Vacation 
for those who cannot attend during Term 

During 1893, 207 U.C.C. Students were successful at London 
Science Examinations. 

Prospectus and full particulars of Classes, post free on application to 


Tue Secretary (Univ. Cor. Coll. London Office), 32 Red Lion 


Square, London, W.C. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principac—G. W. p—e TUNZELMANN, B.Sc., M.1.E.E, 
Senior-INstructor—C. CAPITO, M.I.E.E., M.I.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, an 
Mining Engineers, for Science Students in Mathematics, Physics, Che. 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 


CAMBRIDGE ASTRONOMICAL 
OBSERVATIONS 
FOR THE YEARS 1829-1869. 
Vols. 1.-XXII. 
A limited number of Copies are available for distribution. 
Applications from Observatories for any of these Volumes may be sent to 
the Direcror, The Ubservatory, Cambridge, England. 


All applications will be considered by the University Observatory 
Syndicate at a future Meeting. 


BIOLOGICAL S PECIMENS 
DISSECTION. 


ALL the forms required for the various Science Courses, notably the 
London B.Sc. Intermediate and Final. 

To show the range in the supply, we select the following few examples 
from our list of upwards of §00 types :-— 


Scyiuium, 6s. 6d. per doz PaTELLa (large), 1s. 6d. per doz. 
Ampuioxus, 6s. 6d. ,, CutrTons (2 ins. long), 45. ,, 
ASCIDIA, 45. Nereis (large), 3s. 99 

Sepia, 1s. 6d. each. HoLoruuriANns (3 ins. long), rs. 4d. each. 


Smaller Quantities at Proportionate Prices. 


SKELETONS AND DISPLAYED SPECIMENS 
FOR DEMONSTRATION PURPOSES. 


MUSEUM SPECIMENS. 
LISTS ON APPLICATION. 


SINEL & HORNELL, Biological Station, Jersey (C.L). 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Micrasterias and other Desmids, Stentor polymorphus, 
Ophrydium longipes, Floscularia ornata, Stephanoceros Eichornii and other 
Pond Life; Trou. ova and Alevins to show Circulation of Blood. Specimen 
‘Tube, with Drawing, 1s., Post Free. Anodonta, Astacus nobilis and other 
Living Specimens for Dissection. 


Address— 
THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 














MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 





Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leproplana ; Lineus, Amp! iporus ; Nereis, 
Aphrodite, Arenicola, | anice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, buccinum, Eledone, _Pecten: 
Bugula, Crisia. Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

EDWARD J. BLES, Director 

The Laboratory, Plymouth. 








894 


EGE, 


ROAD, 
cE. 


Workshop 
Civil, and 


aining for 


€ Sent to 
Servatory 


NS 


ably the 
-xamples 


yd. each. 


ENS 


(C.L). 


rphus, 
d other 
ecimen 
1 other 


ON 


i. 

ving 
Alcy- 
lereis, 
cten: 


Salpa 


tors 





MARCH 22, 1894 | NAT 


URE 


clxiit 





COLLECTIONS OF MINERALS, | 
ROCKS, OR FOSSILS, 


Jse of Students, Science Teachers, Prospectors, &c., 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 2ls.; 

New Price List of Minwals, Rocks, ant Stratigraphical Series 

of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from 1s. 67. each, Post Free. 
CATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSEL “ 


78 NEWGATE STREET, LONDON, E. Cc. 


LAPIDARY MINERALOGIST, &e. 
ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Roug! 

Beautiful Carved Queensland Opals, 
Agate, &c., &c. 

Choice Specimens ot New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, w. 


For the t and to 


Labradorite, Rock Crystal, 


F. F H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 


NATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects | 


of Scientific Interest. 


Recent additions to stock include numerous richly coloured and interesting 
polished Scotch Agates, and a large series of Ornamental Shells. Specimen 
Tubes, Glass-topped Boxes, Card Trays, Labels, Blowpipe Apparatus, 
Cabinets for Minerals and Fossils, Insects, and Birds’ Eggs, and Ento- 
mologists’ requisites always on hand. Lapidary’s work executed. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 5 and 6, Price 
6d. each. Also RESEARCHES ON THE UPPER CRETACEOUS 
ZONES, by W. F. Hume, D.Sc., price 2s. 6d. 


COLLECTIONS of MINERALS, ROCKS, or FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &c. 


And Illustrating the various Manuals, &c., as used at all Colleges, 
Schools, &c., price 10s. 6d. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. ‘Terms on application. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
oflocalities. All one price, 1s. 6¢. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 


JAS. R. GREGORY, 


MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 





200 do., 42s. | 


To SCIENTISTS mi LANTERNISTS, &e. 


| THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
trations, with Priceless wrinkles in ‘all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopi ic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c, &c. Prof. MAtpEN says:—‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage, sd. Worth its ——_ in gold. 
Send for Opinions of the "Scientific Press to Mr. HUGHES, Brewster 
ouse, Mortimer Road, Kingsland, North London. 


BREAKFAST—SUPPER. 


EPPS’S 


CRATEFUL—COMFORTINGC. 


COCOA 


BOILING WATER OR MILK, 





- HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


THE ZOOLOGIST. 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union, contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish: new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 

| other matters of general interest to those who delight in natural history. 
Reportsof the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of Zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Ltd., Stationers’ Hall Court, E.C 








On the rst of every Month. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


ConTENTsS :—Original Articles by leading Botanists.—Extracts, and 
| Notices of Books and Memoirs.—Articles in J ournals.—Botanical News.— 
Proceedings of Societies. 
Price 1s.3d. Subscription for One Year, payablein advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 





NOT!]C E.—Advertisements and business letters 
Editorial communications to the Editor. 
LONDON.” 


SUBSCRIPTIONS TO “NATURE.” 


.* a. 
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Dh «+ se 6s & se ec ee se oe OO SE 
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DEEN +s 4h esancscinwcn © So 


for NatTuRE should be addressed to the Publishers ; 
The telegraphic address of NATURE is ‘“‘ PHUSIS 


CHARGES FOR ADVERTISEMENTS. 


{ 
| 
d. 


L & 
Three LinesinColumn ....... 0 2 6 
Per Lineafter .. . eee 
One Eighth Page, or Quarter Column - o18 6 
| Quarter Page, or Halfa Column ... 115 © 
Halfa Page,oraColumn .....-+- 3 5 0 
- 660 


Whole Page .... +++ ++ 





Money Gute payable to ) MACMILL. AN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W. 
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Vol. IV. No. 26. THE FAUNA OF BRITISH INDIA, including 


Ceylon and Burmah. Published under the authority of the Secretary 
ENCE. of State for India in Council. Edited by W. T. BLANFORD. 


Medium 8vo, with numerous Woodcuts. 


MAMM By W. T. Bu: RD, F.R.S. J 
A Monthly Review of Scientific Progress. MMALIA. By ppg i: 
— FISHES. By F. Dav, C.LE., LL.D. 2 Vols. Price £1 


CONTENTS, APRIL, 1894. BIRDS, By EUGENE W. Oates, F.Z.S. Vol. I., Price 





4 Vol. 
NOTES AND COMMENTS. REPTILIA ‘and BATRACHIA. By G. A. BouLENGER,. 
I. ian in | MAN IN KENT. Leeman 1 Vol., Complete. Price £ 
WV. J. Lewis Assort, F.G.S | MOTHS. ByG. F. HAMPSON. Vols. I. & II. Price £1 each, 
scale ERS IN BIOLOGY. London: TAYLOR & FRANCIS, Red Lion Coast, Fleet Street 
Grorce SANDEMAN. Calcutta: THACKER, SPINK, & C 
IIT. —THE, CROSS-FERTILISATION OF FOOD-PLANTS. | . Bombay : THACKER & CO., Lr. 
A. B Renptg, F.L.S Berlin: R. FRIEDLANDER & SOHN, Carlstrasse I. 
IV.—NEUTER INSECTS AND DARWINISM. 
J. T. Cunnincuam, M.A. | JOURNAL OF THE INSTITUTION. OF 
V.—CONTINENTAL GROWTH AND GEOLOGICAL ELECTRICAL ENGINEERS. 
sy rr Edited by F. H. WEBB, Secrerary. 
New Books. Part roo. 


Containing the INAUGURAL ADDRESS of the NEW PRESIDENT, 





News or UNIVERSITIES, MUSEUMS, AND SOCIETIES. Mr. ALEXANDER S1EMENS, M.Inst.C.E., and the following Paper :— 
CorRESPONDENCE. **NOTE ofa TRIP = the UNITED STATES and to CHICAGO. 1893,” 
by W. H. Preece. C. F.R.S., Past President. Also a Classified List 
LONDON AND New York: MACMILLAN & CO. of Articles on Electricity and ”* Magnetism appearing in the Technical 
Journals of December 1893, and Abstracts of some of them. 
PRICE ONE SHILLING NET. Price 3s. 


ex Fs oF, | —\_—......_ .. __ 


Just Published. 8vo. Price 4s. 6d. 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 


‘ 82. 

MODERATE eae site SECURITY. | THE ALCHEMICAL ESSENCE AND THE 
cae” ancl BLEU: 
Secreranizs—W. C. MACDONALD and F. B. MACDONALD. _An Episode in the Quest of the Unchanging. 

ee ee eee erence By M. M. PATTISON MUIR. 
The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. | London: LONGMANS, GREEN, & CO. 


CALLENDAR'S PATENT ELECTRICAL PYROMETER | _ 


Just Published, Crown 8vo, Price 5s. 
for Scientific and Commercial purposes. Descriptive | ,.... : ~ TOT . ne ve 
Pamphlet of the above will be sent Post Free on Appli- | INTRODUCTION TO THE MATHEMATICAL THEORY OF 


ay List of Physiological and Physical Instru- | THE STRESS AND STRAIN OF ELASTIC SOLIDS. 


ments, &c., with 95 Illustrations, Post Free, 1s. 6d. | By BENJAMIN WILLIAMSON, D.Sc., D.C.L., F.R.S, 





Address all communications: 








“« Snetoumant Company, Cambridge.” Fellow and Senior Tutor of Tr:nity College, Dublin. 
| London : LONGM ANS, GREEN, & x CO. 
DAYVENPORT’S | By LIONEL S. BEALE, M.B., F.RS. 


oe ee SLIGHT AILMENTS : Nature and Treatment, 3rd Ed. 5: 

OUR MORALITY AND THE MORAL QUESTION. 
and Ed. 3s. 6d. 

THE LIVER. Pp. 230. 86 Illustrations, many coloured. 55. 


LAMP. 
HOW TO WORK WITH THE MICROSCOPE. 100 


sen Plates. 21s (Harrison.) 


PROTOPLASM. 4th Edition. (Harrison.) 


ARG 







THE MICROSCOPE IN MEDICINE. 86 Plates. 215. 
FOCUS SIMP ic. | BIOPLASM : or, Living Matter. 6s. 6d. 
KEEPING. CERTAIN. | ON LIFE AND ON VITAL ACTION. ‘55. 
— psa THE MYSTERY OF LIFE. 3s. 6d. 
CooL. WILL FIT THE “MACHINERY” OF LIFE. 2s. 
ORDINARY London: J. & A, CHURCHILL. 


BOOKS ON SALE. 


LAPLACE.—(Euvres. 7 Vols. bound into 4. 4to, Half- 
morocco. Paris, 1843-47. £6 6s. 
CAUCHY.—Exercices de Mathématiques. The five parts 
complete in 2 Vols. Half-morocco. 1826-30. 5 . 
HENRY BRIGGS.—Arithmetica Logarithmica. Folio, 
Calf. Lond. 1624. 455. 
: EUCLID.--Elements of Geometry, faithfully (ow first) trans- 
; lated i he English by H. Billings! With Preface by John 
oor PRICE £4 as. Se ag ee 
DESCRIPTIVE LIST POST FREE. VEGA. —Thesaurus Logarithmorum completus. Folio, Cloth. 
J. H. STEWAR D, A very fine copy, with edges in the rough state as originally issued, 
406 STRAND, W.C., 457 WEST STRAND, W.C., 1794. £3 15S. ; , ; 
7 GRACECHURCH STREET, E.C,, LONDON. MACMILLAN & BOWES, Cambridge. 
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DIARY OF SOCIETIES. 


LONDON, 
THURSDAY, Marcu 22. 
CuemicaL Society, at 8.—Anniversary Meeting.—Presidential Address.— 
Election of Officers and Council. 
TUESDAY, Marcu 27. 
PaotocraPnHic Society (so Great Russell Street, W.C.), at 8.—Technical 
Meeting. —Rejlander: A. H. Wall. 
WEDNESDAY, Marcu 28. 
ENTOMOLOGICAL SOCIETY, at 8. ‘ . 
BritisH ASTRONOMICAL AssocIATION (University College), at 5. 
THURSDAY, MARCH 29. 


Camera Cups, at 8.—Suggestions for the Improvement of Lantern Slides: 
C. Hussey. : 
InsTITUTION OF ELECTRICAL ENGINEERS, at 8.—On Parallel Working 
through Long Lines: W. M. Mordey. (Continuation of Discussion.) — 
(1) A Universal Shunt Box for Galvanometers. (2) Transparent Conduct- 
ing Screens for Electric and other Apparatus. (3) An Astatic Station 
Voltmeter : Prof. W. E. Ayrton, F.R.S.. and T. Mather.—(4) The Best 
Resistance for the Receiving Instrument with a Leaky Telegraph Line : 

Prof. W. E. Ayrton, F.R.S., and C. S. Whitehead. 


FRIDAY, MARrcu 30. 


SanITARY INSTITUTE, at 8.—Sanitary | aw: Prof. A. Wynter Blyth. 

AMATEUR Sctentiric Society (Memorial Hall, Farringdon Street), at 8. 
The Ascent of Water in Trees: L. A. Boodle.—Note on the Occurrence 
of Gold in Eruptive Rocks from South Africa: G. Holbrook,— Some 
Facts about Parasitism and Kindred Phenomena in Plants: J. Reeves. 


SATURDAY, Marcu 31. 
Rovat Boranic Society, at 3.45. 


Just Published, Price 1s.; per Post, 1s. $d. 
THE VICTORIA UNIVERSITY 
CALENDAR for the Year 1894. 
London: MACMILLAN & CO. Manchester: J. E. CORNISH. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 





NATURE 








Mathematical Instrument Manufacturer to H.M. Government, Council! of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at tne most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International In i xhibition 1885 for Mathe- 





matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:-GREAT TURNSTILE, HOLBORN, LONDON. w.C 
A MAGNIFICENT ROSS 
BINOCULAR MICROSCOPE 


For Sale—A Bargain. 


Consisting of Largest Stand, Graduated Substage, Achromatic Condensers ; 
Wenham’s Binocular arrangement, expensive Micro-Spectroscope, Polarising 
Apparatus, Highest Class Objectives from 3 inches to y,, all by Ross; 
Apparatus Fiddians Lamp, &c., large quantity of Objects, &c., equal to 
new. Cost nearly £200; will be sold a bargain. Particulars of W. C. 
Huaues, Brewster House, Mortimer Road, Kingsland, London, N. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lanr Carpenter, Esq., Prof. Forses, &c. Minia- 
ture Triple Lantern constructed for B. J. MALDEN, Esq., thisseason. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. Grattan Guinness, Madame 
Ape.ina Parti, &c. Patent Pamphengos Science Lanterns. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 180 choice Engravings, 6d ; Postage, 3d. List of 

oo Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 

ae Free.—W. C. HUGHES, Speciacist, Brewster House, 82 Mortimer 

Road. Kingsland, N. 

W. WILSON, formerly Foreman at Messrs. 
KLLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.— 56 Crogsland Road, Chalk Farm, London, N.W. 











- PERKEN, SON AND RAYMENT, maNuFacTuRERs. 


CATALOGUE JS SENT POST FREE. 


Medium size. Clear Definition. Good Field. 
Target Marks 1200 yards. Magnifying 
64 times. 


70) 
With Aluminium body 
140) 
For General Excellence, Definition, and Magnifying Power, we invite 


intending purchasers to test our Field and Opera Glasses against any in 
the world. 








-PERKEN, SON & RAYMENT, *.rxrmeu 


STEREOSCOPE. 
TESLA’S APPARATUS. 
WIMSHURST MACHINES from £1 15 to £50. 
AMMETER and VOLTMETER COMBINED, 


Suitable for Schools, £2 10 O. 


LANTERN 


2 





‘SOPTIMUS” SCOUT. | 


| ‘* OPTIMUS”? 
| PHOTOGRAPHIC 
| OUTFITS, 


Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Slides, ‘* Optimus” Rapid Rectilinear Lens. Instantaneous Shutter, Tripod 
and best Waterproof Case. 


Giving Pictures of the following sizes in inches. 
44 X 34) 64 X 43 &} x 6h) 10 x 8 


£10 £12 £15 | £20 





12 X 10/15 X 12 


£25 £30 




















HARVEY AND PEAK 


(8y Special Appointment to the Royal Institution of Great Britain), 


56 CHARING CROSS ROAD, LONDON, W.C. 
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MESSRS. MACMILLAN & CO.’S ooxs 


FOR 


STUDENTS OF PH/(/SICS. 


SIR ISAAC NEWTON’S PRINCIPIA. | LESSONS in ELEMENTARY PRAC- 


Reprinted for Lord KELVIN, P.R.S., and HUGH 
BLACKBURN, M.A. 4to. 315. 6d. 
N EWTONS PRINCIPIA. Sections 


. IL. 111. With Notes and Illustrations. Also a Collec- 


he of Problems principally intended as Examples of | 


Newton’s Methods. By PERCIVAL FROST, D.Sc., 
F.R.S., Fellow and Mathematical Lecturer, King’s 
College, Cambridge. S8vo. 12s. 

An ESSAY on NEWTON’S PRIN- 
CIPIA. By WALTER W. ROUSE BALL, Fellow and | 
Assistant Tutor of Trinity College, Cambridge. Crown | 
8vo. 6s. net. 

UTILITY of QUATERNIONS in 
PHYSICS. By ALEXANDER McAULAY, M.A., 


Lecturer in Mathematics and Physics in the University of 
Tasmania. 8vo. 55. net. 


An ELEMENTARY TREATISE on 
THEORETICAL MECHANICS. By Professor ALEX- 
ANDER ZIWET, Assistant Professor of Mathematics in 
the University of Michigan. Part I. KINEMATICS. 
Part II. Introduction to DYNAMICS; STATICS. 
Svo. 8s. 6d. net each part. 


APPLICATIONS of DYNAMICS to 
PHYSICS and CHEMISTRY. By J. J. THOMSON, 
M.A., F.R.S., Fellow of Trinity College, and Cavendish 
Professor of Experimental Physics, Cambridge. Crown 
8vo. 7s. 6d. 


TREATISE on the MOTION of 
VORTEX RINGS. An Essay to which the Adams Prize 
was adjudged in 1882, in the University of Cambridge. 
By J. J. THOMSON, F.R.S. 8vo. 6s. 


The ELEMENTS of GRAPHIC STA- 
TICS. A Text-book for Students of Engineering. By 
L. M. HOSKINS, Professor of Pure and Applied Mathe- 
matics in the Leland Stanford Junior University, formerly 
Professor of Mechanics in the University of Wisconsin. 
Svo. 10s, net. 


A TREATISE on HYDROSTATICS. 
By ALFRED GEORGE GREENHILL, F.R.S., Pro- 
fessor of Mathematics in the Artillery College, Woolwich. 
Crown 8vo. 7s. 6d. 


TEXT-BOOK of the PRINCIPLES 
of PHYSICS. By ALFRED DANIELL, M.A., Lec- 
turer on Physics in the School of Medicine, Edinburgh. 
Second Edition, Medium 8vo. 21s. 


PHYSICS: Advanced Course. By Geo. 
F. BARKER, Professor of Physics in the University of 
Pennsylvania. With a Magnetic Map of the United States. 
Svo. 215. 


A 


, 


TICAL PHYSICS. By BALFOUR STEWART, 
LL.D., F.R.S., and V.. W. HALDANE GEE, Demon. 
monstrator and Assistr t Lecturer in Physics, the Owens 


College. Vol. I. C aeral Physical Processes. Crown 
8vo. 6s. Vol. II. © lectricity and Magnetism. Crown 
8vo. 75. 6d. 

LECTURES on some RECENT AD- 


VANCES in PHYSICAL SCIENCE. By P. G. TAIT, 
M.A., Sec.R.S.E., formerly Fellow of St. Peter’s College, 
Cambridge ; Professor of Natural Philosophy in the Uni- 


versity of Edinburgh. Third Edition. Crown 8vo. 9s. 
HEAT. By Prof. P. G. Tarr. Crown 
8vo. 6s. 


The THEORY of HEAT. By Tuomas 
PRESTON, M.A. (Dub.), Fellow of the Royal University 
of Ireland, and Professor of Natural Philosophy, University 
College, Dublin. 8vo. 17s. net. 


BURNETT LECTURES—OnLIGHT. 
In Three Courses. Delivered at Aberdeen in November 
1883, December 1884, and November 1885. By Sir 
GEORGE GABRIEL STOKES, M.A., F.R.S., Fellow 
of Pembroke College, and Lucasian Professor of Mathe- 
tics in the University of Cambridge. Second Edition. 
Crown 8vo. 75. 6d. [Nature Series. 


EL&CTRIC WAVES. Being Researches 
c . the Propagation c“ Electric Action with Finite Velocity 
through Space. By dEINRICH HERTZ, late Peoiessor 
of Physics in the University of Bonn. Authorised transla- 
tion by D. E. o.~ ES, B.Sc. With Preface by Lord 
KELVIN, P.R.S Illustrated. 8vo. 10s. net. 


PAPERS on ELECTROSTATICS and 
MAGNETISM. By Lord KELVIN, P.R.S. Second 
Edition, 8vo. 18s. 


MODERN VIEWS of ELECTRI- 
CITY. By OLIVER J. LODGE, D.Sc, LL.D., 
F.R.S., Professor of Experimental Physics in University 
College, Liverpool. With Illustrations. Crown $vo. 
6s. 6d. [Mature Series. 


“ue THEORY and PRACTICE of 
ABSOLUTE MEASUREMENTS in ELECTRICITY 
and MAGNSTISM. By ANDREW GRAY, ye 
F.R.S.E., P ofessor of Physics in the University College of 
North Wai. 5. In two Vols. Crown 8vo.; Vol. L, 
12s. 6d. ; Wol. II., in 2 parts, 255. ; 


ABSOLUTE MEASUREMENTS in 
ELECT <ICITY and MAGNETISM. By Prof. AN- 
DREW GRAY. Second Edition. Feap8vo. 5s. 6d. 

|A Ti T-BOOK on ELECTRO-MAG- 


NE%1.1SM and the CONSTRUCTION of DYNAMOS. 
By DUGALD C. JACKSON, B.S., C.E., Professor of 
Electrical Engineering, University of Wisconsin. 8vo. 
Qs. net. 


MACMILLAN AND CO., LONDON. 











- 


.C- 
RT, 
non- 
wens 
own 
own 


D- 
\IT, 
lege, 
Uni- 
5. 


wh 


[AS 
rsity 
rsity 


aber 

Sir 
low 
the- 
ion. 


1eS 
city 
SSOr 
isla- 
,ord 


ond 





Marcu 22, 1894] NATURE. clxvii 


7 MESS@). MACMILLAN AND CO.’S NEW BOOKS. 


POPULAR LEM: URES AND ADDRESSES. By Lorp Ke vin, P.R.S. In 


Three Volumes. Wwa@'llustrations. Vol. II. Geology and General Physics. Crown 8vo. 7s. 6d. each volume. 
[Nature Series. 









Already Published :— 
\ol L—THE CONSTITUTION OF MATTER. Second Edition. 
Vol. III.—PAPERS ON NAVIGATION. 


THE COLLECTED WORKS OF THOMAS HENRY HUXLEY, F.R.S. 


In Monthly Volumes. Glc ve 8vo. 5s. each Volume. (THE EVERSLEY SERIES.) 


Vol. I.—METHOD and. RESULTS. Vol. IV.—SCIENCE and HEBREW TRADITION, 
Vol. I1L.—DARWINIAN Vol. V.—SCIENCE and CHRISTIAN TRADITION, 
Vol. III.—SCIENCE and’ sDUCATION. Vol. VI.—HUME. With Helps to the Study of Berkeley 


LECTURES ON MATHEMATICS. Delivered from August 28 to September 9g, 


1803, before Members of the Congress of Mathematics held in connection with the World’s Fair in Chicago at North- 
western University, Evanston, Ill By FELIX KLEIN. Reported by ALEXANDER ZIWET. 8vo. 6s. 6d. net. 


MODERN PLANE GEOMETRY. Being the Proofs of the Theorems in the 
Syllabus of Modern Plane Geometry, issued by the Association for the Improvement of Geometrical Teaching. With the 
Sanction of the Council of the A. I. G.T. By G. RICHARDSON, M.A., Second Master of Winchester College, 
formerly Fellow of St. John’s Colle. Cambridge, and A. S. RAMSEY, M.A., Mathematical Master of Fettes College, 
Edinburgh ; formerly Scholar of Mag jalene College, Cambridge. Globe 8vo. 35. 6d. 

SCOTSMAN.—“ It is simply and cleatly expounded, and forms a valuable connecting treatise between the ordinary Euclids 
and the text-books of the higher geometry. . . . It deserves a hearty welcome, and will no doubt soon be widely in use.” 


ELEMENTARY LESSONS IN STEAM MACHINERY AND THE 
MARINE STEAM ENGINE. With a short description of the Construction of a Battleship. Compiled for the use of 
Junior Students of Marine Engineering. By Staff-Engineer J. LANGMAID, R.N., and Engineer H. GAISFORD, R.N. 
New Edition, Revised and Enlarged. 8vo. 6s. net. 


THE MECHANICS_-OF HOISTING MACHINERY. Including Accumulators, 
Excavators, and Pile Drivers. A Text-B»ok for Technical Schools, and a Guide for Practical Engineers. By Dr. JULIUS 
WEISBACH, and Prof. GUSTAV HERMANN. Authorised Translation from the Second German Edition. By Karu 
P. DAHLsTROM, M.E., In.-ructor of Mechanical Engineering at the Lehigh University. With 177 Illustrations. Medium 
8vo. 12s. 6d. net. 


ESSAYS IN HISTORICAL CHEMISTRY. By T. E. Tuorre, F.R.S., Professor 


of Chemistry in the Royal C- lege of Science, South Kensington, London. Crown 8vo. 8s. 6d. net. 

GLASGOW HERALD.—“ Sure to be accorded «nigh position as a book of reference, not only with regard to incidents in 
the lives of, but also with regard to rpsearches conducted py, those great philosophers whose biographies find a place in this gallery 
of celebrities.” ' 

LEEDS MERCUR Y.—* Scarcely any recent work will help the student of chemistry to a more accurate and clear acquaint- 
ance with the suggestive stages in its development and growth.” 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY OF THE 
ANIMAL BODY. Including an Account of the Chemical Changes occurring in Disease. By ARTHUR GAMGEE, 
M.D., F.R.S., EmeritusProfesscr of Physiology in the Owens College, Victoria University, Manchester. With Two 
Chromo-lithographic Charts by Spillon and Wilkinson. Vol. II., THe PHYSIOLOGICAL CHEMISTRY OF DIGESTION, 
8vo. 18s. 

NA TURE.—*‘ Taken altogether, we have only congratulation to offer to Dr. Gamgee on the production of this work.” 

GLASGOW MEDICAL FOURNAL.—‘ We commend the book, not only to those who are specially engaged in physio- 
logical research or teaching, but also to the large and increasing body of practitioners who, from their education, are able to follow 
the more advanced scientific results. This book has the merit, not merely of stating the known facts, but of describing how these 
results have been obtained.” 

EDINBURGH MEDICAL FOURNAL.—“ Undoubtedly the best and most exhaustive treatise on the subject.” 


MATERIALS FOR THE STU. ~~” OF VARIATION. Treated with Especial 
Regard to Discontinuity in the Origin of Species.‘ - WILLIAM BATESON, M.A., Fellow of St. John’s College, 
Cambridge. 8vo. 21s, net. 


THE STUDY OF THE 3IOLOGY OF FERNS BY THE COLLODION 
MiTHOD. For Advanced and C legiate Students) By GEORGE F. ATKINSON, Ph.B., Associate Professor 
of Cryptogamic Botany in Cornell University. 8vo. 8s. 6d. net. 


METHODS OF PATHOLOGICAL HISTOLOGY. By C. von Kantpen, 


Assistant Professor in the University of Fyeiburg. Translated and Edited by H. MonLEY FLETCHER, M.A., M.D. With 
an Introduction by G. Sims WooDHEAD, “{,D. 8vo. 65. 


AERO-THERAPEUTICS; © \. THE TREATMENT OF LUNG DISEASES 
BY CLIMATE. Being the Lumleian Le %s for 1893, delivered before the Royal College of Physicians, With an 
Address on the High Altitudes of Colorato. By CHARLES THEODORE WILLIAMS, M.A., M.D. Oxon., 
F.R.C.P., Senior Physician to the Hospital for Consumption and Diseases of the Chest, Brompton, late President of the 
Royal Meteorological Society. S8vo. 6s. net. 


MACMILLAN AND CO., LONDON. . —"* = 
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‘The Typical 
Cocoa of English 
Manufacture 
Absolutely Pure.” 





‘The Name CADBURY on any 
packet of Cocoa is a guarantee of purity.” 
—Medical Annuad 




















Cadbury’s Cocoa provides 
verage for the robus , the young ne oid, anc 
be ge for tl bust, the 3 g, tk 1 1 
particularly those of weak and impaired digestion. 








Stimulating) 
Sustaining Cup | 
Made Instantly 


A SMALL SPOONFUL of 
CADBURY’S COCOA with boiling 
water or milk, will make a large 
breakfast cup of the most delicious, 


digestible, absolutely pure, and 
nourishing Cocoa, of the greatest 
strength, and the finest flavour, 


entirely free from any admixture. 


a refined daily 








DR. NANSEN’S POLAR EXPEDITI 
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necessary that t 
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My 
val 


| : y:: Int 1% , WL 
Assit: 3 4 ee Psa] so ition! RUNS 
* A iy ee : 


a 
onl ae 
=? | (uate 

















hd \ 


| MARCH 22, 1894 





eer 


ee 


| 


J 





Printed by Ricaarp CLay anp Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 


MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—TuursDay, March 22, 1894. 





























A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for 1-2 vniesaeealeinencin 


THURSDAY, MARCH 29, "1804. 


"No. 1274, VOL. 49) 





[PRICE SIXPENCE. 











 Regheened asa Seneca at the Sasa Post t | Office.) 





[All Rights are Reserved. 








NEWTON & CO., 3 Fleet St., London. 
Scientific Fnustrument Makers. 
(By Special Appointment to the Royal Institution.) 


CROVA’S DISC. 


For use with the Lantern, 
forillustrating motion of sound 
and light waves. 
Complete, 2°7/G- 


NEW CATALOGUE 
of Lanterns, Special Appara- 
tus for Scientific Demonstra- 

tion with the Lantern. 

Scientific and other Slides. 
Post Free, @ Stamps 


NEWTON & CC LONDON ae 





THE NEW 


ss 





The most Luminous Lime Cylinders made. Turned perfectly | 
true out of Solid Stone Lime. Packed in half-dozens. Per tin, 2/- 








BECK’S 


LATEST 
CONTINENTAL 
MODEL 
MICROSCOPE. 





No. 34, IMPROVED LARGE CONTINENTAL MICROSCOPE. 


ILLUSTRATED CATALOGUES ON APPLICATION. 





R & J. BECK, 68 Cornhill, London, E.C. 














ASTRONOMICAL TELESCOPE. 


| With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 
one Terrestrial and two Celestial Eye-pieces, in Case complete. Guaranteed 
to be capable of dividing Double Stars and showing Saturn’s Ring and 


Jupiter’s Belts. 
Price £6 10s. Od. 


Catalogue of Astronomical Telescopes sent Free. 


| BROWNING, 63 STRAND, LONDON, W.C. 


'NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER. 


Latest and Most Perfect 
form. 


Price 


£5 15s. 6d. 


With a supply of Charts. 


NEGRETT! 


AND 


ZAMBRA, 


ScrENTIFIC 
INSTRUMENT MAKERS 
TO THE QUEEN, 


38 HOLBORN VIADUCT. 
Branches :—45 Cornhill ; 
122 Regent St., London. 
Lllustrated Description 

Post Free. 











NEGRETTI & ZAMBRA’S “ Illustrated Catalogue,” 600 Pages, 
1200 Engravings, Price 5s. 6d. 


Telephone No. 6583 Telegraphic Address: ‘* Negretti, London.’ 
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ROYAL INSTITUTION OF GREAT 
BRITAIN. 
ALBEMARLE STREET, PICCADILLY, W. 


LECTURE ARRANGEMENTS AFTER EASTER, | 


1894. 
Lecture Hour, 3 o’CLock, P.M. 
Prof. J. A. FLeminc, M.A., D.Sc., ‘F.R.S., M.R.I., Professor of Elec- 


trical Engineering in University College, London. Four Lectures on 
**Electric Mlumination.” On Tuesdays, April 3, 10, 17, 24. Half-a- 
Guinea. 

Prof. J. W. Jupp, F.R.S., V.P.G.S. Three Lectures on “ Rubies; 


their Nature, Origin, and Metamorphoses.” On Tuesdays, May 1, 8, 15. 
Half-a-Guinea. 
The Rev. W. H 
on ‘** The Modern Microscope ; 
On Tuesdays, May 22, 29, June 5. 
Francis S 
Painter Etchers 
days, April 5, 12. 


Dat.iincer, LL.D., Se.D., F.R.S. 
an Instrument for Recreation and Research.’ 
Half-a-Guinea. 

President of the Royal Society of 
On Thurs- 


ymMour Haven, Esw«., 
Two Lectures on ‘* The Etching Revival.” 
Half-a-Guinea. 


Prof. J. Bripce, Mus. Doc., Organist of Westminster Abbey, and 
Gresham Professor of Music. ‘Iwo Lectures on ‘“* Music: (1) Musical 
Gestures ; (2) Mozart as a Teacher.” On Thursdays, April 19, 26. Half-a- | 
Guinea. 

Prof. Dewar, M.A., LL.D., F.R.S., M.R.1f. Fullerian Professor of | 


Three Lectures on ‘‘ The Solid and Liquid States of 


Chemistry, R.I. 
17. Half-a-Guinea. 


Matter.”” On Thursdays, May 3, 10, 

W. M. Futnpers Perris, Esq., D.C.L., Professor of Egyptology in 
University College, London. Three Lectures on ‘* Egyptian Decorative 
Art.””, On Thursdays, May 24, 31, June 7. Half-a-Guinea. 

Joun Atrrep Gray, Esq., M.R.C.S. 
the Afghans.” On Saturdays, April 7, 14. 

H. D. Tratt, Esq., D.C.L. 
Journalism.” On Saturdays, April 21, Half-a-Guinea. 

_ Captain Apyey, C.B., D.C.L., F.R.S., M.R.I. Three Lectures on 
** Colour Vision.’” (The Tyndall Lectures.) On Saturdays, May 5, 12, ro. 
Half-a-Guinea. 

Rosert W. Lowe, Esq., Author of ‘‘ Bibliographical Account of English 
Theatrical Lit rature,”” *‘ Thomas Betterton,”’ &c Three Lectures on 
**The Stage and Society.” Oa Saturdays, May 26, June 2, 9. Halfia- 
Guinea. 

Subscription (to Non-Members) to all the Courses during the Season, Two 
Guineas. ‘lickets issued daily. 

Members may purchase not less than Three Single Lecture Tickets, avail- 
able for any Lecture, for Half-a-Guinea. 






Two Lectures on “* Life Among 
Half-a-Guinea. 


Two Lectures on “Literature and 


25. 


a 


The Friday Evening Meetings will be resumed on April 6, when Prof. 
Vicror Horsey, F.R.C.S., F.R.S., will give a Discourse on ‘ De- 
structive Effects of Projectiles,” at 9 p.m. Succeeding Discourses will 
probably be given by J. J. THomson, Dr. J. G. Garson, Prof. H. 
MarsHatt Warp, Dr. G. Sims Woopueap, Rev. S. Bartnc-Goucp, 
Prof. A. M. WortTuHincTon, Sir Howarp Gruss, Prof. OLiver Looce. 
Prof. C. V. Boys, and other gentlemen. ‘To these Meetings Members and 
their Friends only are admitted. 

Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
lectures, to the Friday Evening Meetings, and to the Library «nd Reading 
Rooms ; and their Families are admitted to the Lectures at a reduced charge. 
Payment. First Year. Ten Guineas; afterwards, Five Guineas a Year, ora 
composition of Sixty Guineas. 


LONDON B.Sc. 
Science Courses for London B.Sc. Intermediate Science and Pre- 


liminary Scientific Examinations 1894 and 1895 may now be 
commenced at 


University Correspondence College, 


32 RED LION SQUARE, HOLBORN, W.C. 


Three Lectures | 


Practical Classes in Biology, Chemistry, and Physics in the Afternoons | 


and Evenings 
for those who cannot attend during Term. 


During 1893, 207 U.C.C. Students were successful at London 
Science Examinations. 
Prospectus and full particulars of Classes, post free on application to 





Tue § 


CRETARY (Univ. Cor. Coll. London Office), 32 Red Lion 
Square, London, W.C. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
Principat: Miss EMILY PENROSE. 
The College opens for the Easter Term on THURSDAY, APRIL 12. 
LUCY J. RUSSELL, Honorary Secretary. 


Complete Inter. Science and B.Sc. Coursesin the Vacation | 
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| ST. THOMAS’S HOSPITAL MEDICAL 
| SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SESSION will commence on TUESDAY, MAY ,; 
Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60 awarded in October. 

There are Prizes and Scholarships of the value of £500. All Appoir*. 
ments are »pen to Students, without extra charge. 

Special Classes for the Examinations of the University of London are 
held throughout the year, and Tutorial Classes in Medicine, Surgery, and 
“omuates for the January, April, and July Examinations of the *‘ Conjoint 
3oard.” 

A Register of approved lodgings, and of private families receiving 
| Boarders, is kept in the Secretary’s Office. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE. 

G. H. MAKINS, Dean, 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION commences MAY 1, and Students thea 
entering are eligible for the Open Scholarships offered for Competition on 
| September 25 and the two following days. 

The Hospial contains 695 Beds, of which 500 are in constant occupation. 
The House Physiciancies, House Surgeoncies, Dresserships, and all other 
Appointments. are given according to the merits of the Candidates, and with. 
| out extra payment. 

Schoiarships and Prizes amounting in the aggregate to £550 are open for 
competition toall students. Special Classes are held for the Examinations 
of the University of L »ncon. 

Four Entrance Scholarships, Two Open Scholarships in Classics, Mathe- 
matics, and Modern Languages; one of the value of £100, open to Candi- 
dates under twenty years of age; and one of the value of £50, open to Candi- 
dates under 25 years ofage. ‘l'wo open Scholarships in Chemistry, Physics, 
and Biology: one of the value of £150, and another of £60, open to candi- 
dates under 25 years of age. 

For Prospectus and further information apply to the Dean, Dr. L, E. 
Suaw, Guy’s Hospital, London, S.E. 


LONDON HOSPITAL MEDICAL | 
COLLEGE. 


The SUMMER SESSION COMMENCES on MAY t. 

Students entering then are eligible to compete for the Entrance Scholar- 
ships in September and October. ‘Twenty-Five Scholarships and Prizes are 
offered annually. 

Special arrangements are made to meet the requirements of Students 
entering in the 5ummer Session. 

A reduction of 15 guineas is allowed to the sons of members of the pro- 
fession. 


For prospectus and full particulars apply to 
MUNRO SCOTT, Warden. 





Mile End, E. 
BACTERIOLOGICAL DEPARTMENT. 
KING’S COLLEGE, LONDON. 


Director of the Laboratory: Prof. CROOKSHANK, M.B. 
Demonstrator: Dr. HEWLETT. 

The Laboratory is open daily from roa.m. to 5 p.m. forINSTRUCTION 
and DRIGINAL RESEARCH. 
Fee for one month. £5 5s. 
Evening Class, Monday, 7 p.m. to 9 p.m., £2 2s. 
Evening Class on Fermentation, Wednesdays, 7 p.m. to 9 p.m., £2 25. 
For Syliabus apply to the SECRETARY. 


THE DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 


AGRICULTURAL DEPARTMENT. 

The Council invite Applications for an ASSISTANT LECTU RESHIP 
in AGRICULTURE. Candidates must havea practical acquaintance with 
Agriculture, and a special knowledge of Animal Anatomy and Physiology 
is also desirable. The Stipend attached to the post is £150 per annum, and 


a share of certain fees. | : 
Applications and Testimonials must be sent on or before APRIL 6 to the 


undersigned, from whom further particulars may be obtained. 
H. F. STOCKDALE, Secretary. 


~ UNIVERSITY OF GLASGOW. 


PROFESSORSHIP OF HISTORY. ; 

The UNIVERSITY COURT of the UNIVERSITY of GLASGOW 
will, on JUNE 14 next, or some subsequent date, proceed to the Appoint~ 
ment of a PR sFESSOR to occupy the newly-instituted CHAIR of 
HISTORY in this University. The duties will begin from October r next. 





| Candidates are requested to lodge 20 Printed Copies of their Application 


{ 


(and [estimonials, if any) in the hands of the undersigned, on or before 


MAY 12. ‘ 
ALAN E. CLAPPERTON, 
gt, West Regent Street, Secretary to the Glasgow University Court. 
Glasgow. ; ee 
MASON COLLEGE, BIRMINGHAM. 
LECtURESHIP IN METALLURGY. 
The Council invite applications on or before the 28th inst. for the above 
appointment, the duties of which will commence on APRIL 24, 1894. | 
Particulars of the stipend, conditions, and duties, will be sent oa applica- 


i s d. 
tion to the undersigne GEO. H. MORLEY, Secretary. 
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THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


PrincipaLc—G. W. pe TUNZELMANN, B.Sc., M.I1.E.E. 
Senior-INstrucTOR—C. CAPITO, M.I.E.E., M.1.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, ane 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 





WANTED. —Hegelmaier’s ‘Die Lemna- 
’ (Leipzig, 1868) in exchange for Castracane’s Report on the 
Expedition.—H. Guppy, 6 Fairfield 


ceen’ 
Diatomacez of the Challenger 
West, Kingston, Surrey. 





SKELETONS FOR ‘BIOLOGICAL STU. | 


Fowl, ros. 6d. ; Skull | 


DENTS. Frog. 4s.; Rabbit, ; Pigeon, 8s. ; 
Marshall, Carpenter, 


of Dog, 8s. As ccmmmmntinl a used by Profs. 
ond Nicholson.—J. Witton, Healey, Batley. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
RAEGER, B.A. 


Vol. 1 (1892), Price 3s. 6d. Vol. 2(1893), Price 5s. 
sent in Monthly Parts to any Address for ss. 


Dublin: EASON & SON, Ltp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Micrasterias and other Desmids, Stentor polymorphus, 
Ophrydium longipes, Floscularia ornata, Stephanoceros Eichornii and other 
Pond Life; Trou ova and Alevins to show Circulation of Blood. Specimen 
Tube, with Drawing, 1s., Post Free. Anodonta, Astacus nobilis and other 
Living Specimens for Dissection. 


Address— 
THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


Vol. 3 (1894) will be 





MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana : Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


EDWARD J. BLES, Director. 


The Laboratory, Plymouth. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. Gd.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
, of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free. 
CaTALoGuEs GRATIS 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78. NEWGATE STREET, LONDON, E.C. 


| 6a. each. 
| ZONES, by W. F. Hume, D.Sc., price 2s. 6d. 


SAMUEL HENSON, 
LAPIDARY MINERALOGIST, é&c. 
ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any Design. Always on hand, 
ood Examples of the various Gems, Fancy Stones, and Semi-precious 

Stones, Cut and in the Rough. 
Beautiful _— Queendond Opals, Rock Crystal, 
Agate, &c., &c. 
Choice Specimens ot New Minerals suitable for Collectors and Museums. 
The Finest Collection of Mocha Stones ever made now on View. 
Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


| F. +H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. 


NATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recent additions to stock include numerous richly coloured and interesting 
polished Scotch Agates, and a large series of Ornamental Shells. Specimen 
Tubes, Glass-topped Boxes, Card ‘Trays, Labels, Bl owpipe Apparatus, 
Cabinets for Minerals and Fossils, Insects, and Birds’ Eggs, and Ento- 
mologists’ requisites always on hand. Lapidary’ s work executed. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 5 and 6, Price 
Also RESEARCHES ON THE UPPER CRETACEOUS 


Labradorite, 











— COLLECTIONS oF MINERALS, ROCKS, OW FOSSILS 


| Specially prepared to meet Requirements of Students, Lecturers, &c. 


| Schools, &c., price 10s. 6d. to 42s. and upwards. 





| 


And Illustrating the various Manuals, &c., as used at all Colleges, 
Special Instruction and 
Collections for Travellers, Prospectors, &c. Terms on application. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
oflocalities. All one price, 1s. 6d. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 


SAS. R. GREGORY, 
MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W 


BEST DRAPER’S INK (DICHROIC) 
BLACK 


INK 
KNOWN 


Can beobtained in London, through Messrs. BarcLay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers 


In Jars, 6d., is., & 2s. each. 
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DAVYENPORT’S 


a uae 


FOCUS SIMPLE 
. AND 
KEEPING. CERTAIN. 
cooL. WILL FIT 
ORDINARY 


LANTERNS. 








PATENT. 


PRICE 4 as. 
DESCRIPTIVE LIST POST FREE. 

J. H. STEWARD, 

406 STRAND, W.C., 457 WEST STRAND, W.C., 
7 GRACECHURCH STREET, E.C,, LONDON. 





The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications : 


“‘ Instrument Company, Cambridge.”’ 


eLSTAN LEY fo 


Mathematica! Instrument Manufacturer to H.M. Government, Council oi 
India, Science and Art Department, Admiralty, &c 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C 
A MAGNIFICENT ROSS 
BINOCULAR MICROSCOPE 


For Sale—A Bargain. 


Consisting of Largest Stand, Graduated Substage, Achromatic Condensers ; 
Wenham’s Binocular arrangement, expensive Micro-Spectroscope, Polarising 
Apparatus, Highest Class Objectives from 3 inches to ;, all by Ross; 
Apparatus Fiddians Lamp, &c., large quantity of Objects, &c., equal to 
new. Cost nearly £200; will be sold a bargain. Particulars of W. C. 
HuGues, Brewster House, Mortimer Road, Kingsland, London, N. 

















“TO SCIENCE LECTURERS. © 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carpenter, Esq., Prof. Forses, &c. Minia- 
ture Triple Lantern constructed for B. J. Matpen, Esq., thisseason. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. GRraTTAN Guinness, Madame 
ApE.ina Parti, &c. Patent Pamphengos Science Lanterns. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 180 choice Engravings, 6¢ ; Postage, 3¢. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
lets Free.—W. C. HUGHES, Spscia ist, Brewster House, 82 Mortimer 
Road, Kingsland, N. 
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BOOKS ON SALE, 


LAPLACE.—(CEuvres. 7 Vols. bound into 4. 4to, Half. 
morocco. Paris, 1843-47. £6 6s. 

CAUCHY.—Exercices de Mathématiques. 
complete in 2 Vols. Half-morocco. 1826-30. £5. 

HENRY BRIGGS.—Arithmetica Logarithmica. Folio, 
Calf. Lond. 1624. 45s. 

EUCLID,—E lementa of Geometry, faithfully (zow first) trans. 
lated into the English tongue, by H. Billingsley. With Preface by Joba 
Jee. Folio, Half-calf. London. John Daye, 1570. 33 

VEGA.—Thesaurus Logarithmorum completus. Folio , Cloth, 
A very fine copy, with edges in the rough state as originally issued, 
1794. 43 155. 


MACMILLAN & BOWES, Cambridge. 


} Just Published. Crown 8vo. Price 10s. 


THE OUTLINES OF QUATERNIONS, 


BY 
Lieut.-Colonel H. H. L. HIME, 
Late Royal Artillery. 


LONGMANS, GREEN, 


The five parts 





London : & CO. 


Just Published, Price 1s.; per Post, 18. 44d. 
THE VICTORIA UNIVERSITY 
CALENDAR for the Year 1894. 


London: MACMILLAN & CO. J. E. CORNISH. 


Manchester : 





To SCIENTISTS and LANTERNISTS, &e, 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and howto 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising I Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c Prof. MALDEN says:—‘*A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage, sd. Worth its weight in gold. 
Send for Opinions of the "Scientific Press to Mr. HUGHES, Brewster 
House, Mortimer Road, Kingsland, North London. 


PHCNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £19,000,000. 


THROAT © COUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confections becomes actively 
healing. 

Sold only in Boxes, 7}d., and Tins, rs. 


JAMES EPPS & Co., Ltd., 


t4d., 


He pnaepetite Chemists, Lonpown. 


Labelled. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


W. WILSON, formerly Foreman at Messrs. 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.— 56 Crogsland Road, Chalk Farm, London, N.W. 
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DIARY OF SOCIETIES. 


LONDON. 
HURSDAY, Marcu 29. 

Camera Cvs, at 8.—Suggestions for the Improvement of Lantern Slides: 
C. Hussey. 

InsTITUTION OF ELECTRICAL ENGINEERS, at 8.—On Parallel Working 
through Long Lines: W. M. Mordey. (Continuation of Discussion.) — 
(1) A Universal Shunt Box for Galvanometers. (2) Transparent Conduct- 
ing Screens for Klectric and other Apparatus. (3) An Astatic Station 
Voltmeter : Prof. W. E. Ayrton, F.R.S., and T. Mather.—(4) The Best 
Resistance for the eas Instrument with a Leaky Telegraph Line : 
Prof. W. E. Ayrton, F.R.S., and C. S. Whitehead. 


FRIDAY, Marcu 30. 


Sanitary INSTITUTE, at 8.—Sanitary law: Prof. A. Wynter Blyth. 

Amateur Sctentiric Society (Memorial Hall, Farringdon Street), at 8. 
The Ascent of Water in ‘Trees: L. A. Boodle.—Note on the Occurrence 
of Gold in Eruptive Rocks from South Africa: G. Holbrook,— Some 
Facts about Parasitism and Kindred Phenomena in Plants: J. Reeves. 


SATURDAY, Marcu 31. 
Rovat Boranic Society, at 3.45. 
MONDAY, 
Society oF ArTs, at 8.—-Photometry : 
F.R.S. 


APRIL 2. 


Captain W. De W. Abney, C.B., 

Society oF CHEMICAL INDusTRY, at 8.—Colour as a means of Quanti- 
tative Estimation: J. W. L »vibond.—The Natural Diminution of the 
Dissolved Organic Matter in the Water of Rivers: W. C. Young. —Note 
on an Improved Specific Gravity Bottle: H. Louis. 

SaniTARY INSTITUTE, at 8.—Sanitary Laws and Regulations governing 
the Metropolis: Dr. L. Parkes. 

Victoria InstiTUTE (8 Adelphi Terrace), at 
tion. 


4.30.—Babylonian Explora- 


TUESDAY, Apri. 3. 

Rovat INsTITUTION, at 3.—Electric Illumination : Prof. J. A. Fleming, 
F.R.S. 

InsTiTUTION OF CiviL ENGINEERS, at 8.—The Construction of Gas-Works : 
Charles Hunt. 

ZooLocicaL SociETy, at 8.30.—Further Field-notes on the Game Animals 
of Somali-land: Captain H. G. C. Swayne.—On the Dwarf Antelopes of 
the Genus Madoqua: O. Thomas.—On the Occurrence of the White 
Rhinoceros in Mashonaland: R. T. Coryndon. 

GresHAmM CouLeGe (Basinghall Street, E.C.), at 6.—Nerve Disorders: Dr. 
E. Symes ‘Thompson. 


WEDNESDAY, Aprit 4. 
RovaL Microscopicat Society (St. Martin’s Town Hall, Charing Cross, 
W.C.), at 8.—Conver sasione. 
GresHam CoLLecr (Basinghall Street, E.C.), at 6.—Nerve Disorders: Dr. 
E. Symes Thompson. 
THURSDAY, Aprit 5 
— an Society, at 8.—On the Aortic-Arch Sy stem of Saccobranchus : 


H. Burne. On the Orchidez and Apostasiacee of the Malay Penin- 
Be : H.N. Ridley. 


Ricans CoLveceE (Basinghall Street, E.C.), at 6.—Nerve Disorders: Dr. 
E. Symes Thompson. 


Camera Cius, at 8.—Some Researches into the Early History of Photo- 
graphy: W. H. Harrison. 
FRIDAY, Apri 6. 


Rovat InstiTuTION, at 9.—Destructive Effects of Projectiles: Prof. 
Ss. 


Victor Horsley, F.R. 
InstiTUTION oF Civit ENGINEERS (Students’ Meeting), at 8.—The River 
Humber: W. H. Hamer. 
Gresham CoLiecr (Basinghall Street, E.C 
E. Symes ‘| hompson. 
GeoLocists’ AssoctaTION (University College), at 8. 
QvuEKerr Microscoricat CLus (20 Hanover Square, W.), at 8. 
SATURDAY, Aprit 7. 
Roya. InsTITUTION, at 3.—Life among the Afghans: 


.), at 6.— Nerve Disorders : Dr. 


J. A. Gray. 


LANTERN 








STEREOSCOPE. 
TESLA’S APPARATUS. 
WIMSHURST MACHINES from £1 15 to £50. 
AMMETER and VOLTMETER COMBINED, 


Suitable for Schools, £2 


SCIENTIFIC 
WORTHIBES, 


The following is a list of the Steel Portraits 
that have appeared in the above Series:— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
BARON ADOLF ERIK NORDENSKJOLD 
LORD KELVIN. 

HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI [VANOWITSH MENDELEEFF. 
LOUIS PASTEUR. 

SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir A. Geikie is the 
First of a New Series. 


Proof impressions of these, printed on India paper, may 
be had from the Publishers, price 5s. each; or the Set 
cf 28 Portraits in a Handsome Portfolio for £7 5s., carriage 
paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to 
MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET 
STRAND. 


(ANDERTON’S PATENT.) 


10 O. 








HARVEY AND PEAK 


(8y Special Appointment to the Royal Institution of Great Britain), 


56 CHARING ROSS ROAD, LONDON, W.C. 
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MESSRS. MACMILLAN & CO.S BOOKS 


FOR: 


CHEMICAL STUDENTS. 


ESSAYS in HISTORICAL CHE- 
MISTRY. By T. E. THORPE, F.R.S., Professor 
of Chemistry in the Royal College of Science, South 
Kensington, London. Crown 8vo, 8s. 6d. net. 


HISTORY of CHEMISTRY from the 
EARLIEST TIMES to the PRESENT DAY. By 
ERNST VON MEYER, Ph.D. Translated by GEORGE 
McGowan, Ph.D. 8vo, 14s. net. 


EXPERIMENTAL PROOFS of CHE- 
MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph.D., F.R.S., Professor of Chemistry in 


University College, London. Second Edition. Pott 8vo, 
2s. 6d. 
CHEMICAL THEORY for BE- | 


GINNERS. By LEONARD DOBBIN, Ph.D., and 
JAMES WALKER, Ph.D., D.Sc., Assistants in the 
Chemistry Department, University of Edinburgh. Pott 
8vo, 25. 6d. 


OUTLINES of GENERAL CHE- 
MISTRY. By Prof. WILHELM OSTWALD. Trans- 
lated by J. WALKER, D.Sc., Ph.D. 8vo, ros. net. 


INORGANIC and ORGANIC CHE- 
MISTRY. A Complete Treatise on Inorganic and 
Organic Chemistry. By Sir H. E. ROSCOE, F.R.S., 
and Prof. C. SCHORLEMMER, F.R.S. _ Illustrated, 


8vo. Vols. I. and II. Inorganic Chemistry. Vol. I. 
The Non-Metallic Elements, 21s. Vol. II. Part I. 
Metals, 18s. Vol. II. Part II. Metals, 18s. Vol. III. 


Organic Chemistry. Parts I., II., IV., and VI., 21s. 
each. Parts III. and V., 18s. each. 


INORGANIC CHEMISTRY for BE- 


GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JoserH Lunt, B.Sc. Globe 8vo, 2s. 6d. 


LESSONS in ELEMENTARY CHE- 
MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, F.R.S. Sixth Edition, thoroughly 
Revised. Fceap. 8vo, 4s. 6d. 


A TEXT-BOOK 


CHEMISTRY. 


of INORGANIC 


By Prof. IRA REMSEN. 8vo, 16s. 


INORGANIC CHEMISTRY. By the 


same. Crown 8vo, 6s. 6d. 


ORGANIC CHEMISTRY. 


same. Crown 8vo, 6s. 6d. 


By the 


The ELEMENTS of CHEMISTRY 


By thegsame. New Edition. Fcap. 8vo, 2s. 6d. 


PRACTICAL INORGANIC CHE- 
MISTRY. By FRANCIS JONES, F.R.S.E. Fcap. 8vo, 
2s. 6d. 


PRACTICAL ORGANIC CHEMIS- 


TRY. By J. B. COHEN, Ph.D. Feap. 8vo, 2;. 6d. 


A SERIES of CHEMICAL 
LEMS, WITH KEY. By T. E. 
| New Edition. Revised by W. TATE. 


PROB- 
THORPE, F.R.S. 
Fcap. 8vo, 2s. 


|CHEMICAL ARITHMETIC. 


1200 Problems. By S. LUPTON, M.A. 


With 


2nd Edition, 


revised. Fceap. 8vo, 45. 6d. 
The ELEMENTS of THERMAL 
CHEMISTRY. By M. M. PATTISON MUIR, M.A., 


F.R.S.E., assisted by D. M. WiLson. With a Plate. 8vo, 
12s. 6d. 


A TEXT-BOOK of the PHYSIOLOGI- 
CAL CHEMISTRY of the ANIMAL BODY, including 
an Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S. Vol. I. The 
Physiological Chemistry of Digestion. With two Chromo- 
Lithographic Charts by SPILLON and WILKINSON. 8vo, 
18s. (Vol. I. 8vo, 18s.) 


The CHEMICAL BASIS of the ANI- 
MAL BODY. An Appendix to Foster’s ‘‘ Text-Book of 
Physiology.” Fifth Edition. By A. SHERIDAN LEA, 
M.A., D.Sc., F.R.S., University Lecturer in Physiology 
in the University of Cambridge ; Fellow of Caius College. 
8vo, Cloth, 7s. 6d. 


The FOOD of PLANTS. An Introduc- 
tion to Agricultural Chemistry. By A. P. LAURIE, 
M.A., Fellow of King’s College, Cambridge, adviser in 
Technical Education to the Bedfordshire County Council. 
Pott 8vo, Is. 


BLOWPIPE ANALYSIS. By J. Lay- 
DAUER. Authorised Translation by J. TayLor, of 
Owens College, Manchester. New and thoroughly Re- 
vised Edition. Globe 8vo, 45. 6d. 


METHODS of GAS ANALYSIS. By 
Dr. WALTHER HEMPEL. Translated by Dr. L. M. 
DENNIS. Crown 8vo, 7s. 6d. 


|THE CHEMISTRY of PHOTO- 
GRAPHY. By RAPHAEL MELDOLA, F.R.S., 
Professor of Chemistry, Technical College, Finsbury. 
Crown 8vo, 6s. [Nature Series. 


MACMILLAN AND CO., LONDON. 
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NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The telegraphic address of NATURE is ‘“‘ PHUSIS, 


LONDON.” 
SUBSCRIPTIONS TO “NATURE.’”’ ;CHARGES FOR ADVERTISEMENTS. 

& 8. @. £a/@ 

Yearly... +++. a a ee 1 8 o Three Linesin Column ....... o 2 6 
pei ne Ee, Oe © 84 : | ee © 0 9 
Ge + 2s he ses ses all One, tighth Page, or QuarterColumn . 0 18 6 
To a PLACES ABROAD:— 6 Quarter Page, or Halfa Column . . . 115 © 
Le y- GN og tyel th Melle ae 6 Halfa Page,ora Column ...... 35 0 

alfi-yearly. . + © © © 2 ee se ew ors 1 6 6 

PP eee eee o 8 o Whole Page... .-. ++ esse ° 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W. 


MESSRS. MACMILLAN AND CO0.’S NEW BOOKS. 


POPULAR LECTURES AND ADDRESSES. By Lorp Ketvin, P.R.S. In 
Three Volumes. With Illustrations. Vol. II., Geology and General Physics. Crown 8vo. 7s. 6d. each volume. 
[Mature Series. 





Previously Published :— 


Vol. L—THE CONSTITUTION OF MATTER. Second Edition. 
Vol. III.—PAPERS ON NAVIGATION. 


THE COLLECTED WORKS OF THOMAS HENRY HUXLEY, F.R.S. 


In Monthly Volumes. Globe 8vo. 5s. each Volume. (THE EVERSLEY SERIES. ) 


Vol. I.—METHOD and RESULTS. Vol. 1V.—SCIENCE and HEBREW TRADITION, 
Vol. IIL—DARWINIANA., Vol. V.—SCIENCE and CHRISTIAN TRADITION. 
Vol. IIIL—SCIENCE and EDUCATION. Vol. VI.—HUME. With Helps to the Study of Berkeley. 


LECTURES ON MATHEMATICS. Delivered from August 28 to September g, 


1803, before Members of the Congress of Mathematics held in connection with the World’s Fair in Chicago at North- 
western University, Evanston, [ll By FELIX KLEIN. Reported by ALEXANDER ZIWET. 8vo. 6s. 6d. net. 


MODERN PLANE GEOMETRY. | Being the Proofs of the Theorems in the 
Syllabus of Modern Plane Geometry, issued by the Association for the Improvement of Geometrical Teaching. With the 
Sanction of the Council of the A. I. G. T. By G. RICHARDSON, M.A., Second Master of Winchester College, 
formerly Fellow of St. John’s College, Cambridge, and A. S. RAMSEY, M.A., Mathematical Master of Fettes College 
Edinburgh ; formerly Scholar of Magdalene College, Cambridge. Globe 8vo. 3s. 6d. 


SCOTSMAN.—* It is simply and clearly expounded, and forms a valuable connecting treatise between the ordinary Euclids 
and the text-books of the higher geometry. . . . It deserves a h earty welcome, and will no doubt soon be widely in use.” 


THE THEORY OF HEAT. By Tuomas Preston, M.A. (Dub.), Fellow of the 


Royal University of Ireland, and Professor of Natural Philosop hy, University College, Dublin. 8vo. 17s. net. 


A TREATISE ON HYDROSTATICS. By Atrrep Grorce GREENHILL, F.R.S., 


Professor of Mathematics in the Artillery College, Woolwich. Crown 8vo. 7s. 6d. 


MATERIALS FOR THE STUDY OF VARIATION. Treated with Especial 


Regard to Discontinuity in the Origin of Species. By WILLIAM BATESON, M.A., Fellow of St. John’s College, 
Cambridge. 8vo. 215. net. 


_ SCIENCE GOSSIP.—“ The fine work by Mr. Bateson, just issued by Messrs. Macmillan and Co., is a first instalment, and 
will undoubtedly stand as a way-mark on the path to investigation of the origin of species.” 


THE STUDY OF THE BIOLOGY OF FERNS BY THE COLLODION 


METHOD. For Advanced and Collegiate Students. By GEORGE F. ATKINSON, Ph.B., Associate Professor 
of Cryptogamic Botany in Cornell University. 8vo. 8s. 6d. net. 


METHODS OF PATHOLOGICAL HISTOLOGY. By C. von Kantpen, 


Assistant Professor in the University of Freiburg. Translated and Edited by H. MorLEY FLETCHER, M.A., M.D. With 
an Introduction by G. SIMs WooDHEAD, M.D. 8vo. 6s. 


AERO-THERAPEUTICS ; OR, THE TREATMENT OF LUNG DISEASES 
BY CLIMATE. Being the Lumleian Lectures for 1893, delivered before the Royal College of Physicians. With an 
Address on the High Altitudes of Colorado. By CHARLES THEODORE WILLIAMS, M.A., M.D. Oxon., 


F.R.C.P., Senior Physician to the Hospital for Consumption and Diseases of the Chest, Brompton, late President of the 
Royal Meteorological Society. S8vo. 6s, net. 
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Hydrozoa—Pannaria canoli oan ove «@ ° 

Fertile Spike of | So gel oo o1ro ‘puey uy shemje SINIDNZ oos YaA | 

Slides of Marchantia polymorpha : ~Elaters and JONVD OL ATLOINLS JOVW SLUVd TIV 

Spores, Gem Antheridia, Archegonia, ‘qno 4ues 
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12 X 10 
£25 
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Parasite of Flying Fox. (Nycteribia) on oe © 6 *S4OUUBAOE) peeds eZueuo 
| Saw Fly, Female. with Saws.. on oe oe O 


*“SUHOUNBAOE) JIBUB]ILH }UI}eqd 
| Scorpion Fly (Panorpa communis) « ° 7, 
Genus Diatomacee Slides, consisting of many sZeg sexy Zuijenjonyijuy jus}eg 
Species of one bap = A emerge 100 *Suoul| }Ud}e,g 
Species, 7s. 6d.; Aulacodiscus, 50 Species, ‘Sojpuey Kyeyes }ua}eg 
328. 6d. ; Surirella, 50 Species, 7s. 6d.; Navi- } 
cula. 100 Species, 7s. 6d. SUOUMBAOEK) WIN|[NPUd, JUd}eW 
| Type Slide of 230 Diatoms from Oamaru, cones uolu3| 40} SOQN] JUd}eg 
} ofnamies .. , = 35 0 *SUd}IBIG }Ud}eqG 
Set of 24 Slides choice selectec iatomacez, in ‘soulduy 110 wuaied $ Aajssoup 


| case. 11 oO 
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| Peter, Hungary... o 2 6 
l'ype Slide of 50 Foraminifera, with name ¢ photo- 

graphed under each Specie eee ooo ot 8 ¢ 


Any of theabove Objects sent by return on receipt of 
remittance for price. 
| CLASSIFIED List, representing a Stock of 40,000 First- 


MICROSCOPES AND APPARATUS. 


WATSON & SONS’ TRIPOD EDINBURGH STU- 
| DENT’S MICROSCOPE issuitable for investigations 
| with the highest powers. The quality and workman- 
| ship are the finest possible, and it is unequalled for 

stabilityand convenience ofmanipulation by any other 

medium size or Student’s Instrument. Price from 
£455. 

WATSON & SONS’ VAN HEURCK MICROSCOPE 
combines every mechanical convenience with the ut- 
most precision in all the working parts, and is 
Unsurpassed for Photo-Micrography and all Research 
of the most delicatenature. 

NEW SERIES OF APLANATIC MAGNIFIERS.— 
Made in three powers, magnifying respectively 6, 10, 
and 20 diameters. These give large and flat field, excel- 
lent working distance, and exquisite definition. Price 
145. 6d. each. 


LABORATORY DISSECTING MICROSCOPE, ar- 
ranged to carry the above magnifiers, and of most 
convenient design, Price £2 28. 
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MANUFACTURERS, 


10 X 8 
£20 


PERKEN, SON & RAYMENT, “u'tircwste:* LONDON. 








BRISTOL. 
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Clear Definition. 
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For Lecture, Experimental, and other Purposes. 


Write for Large Catalogue, Fifth Edition, Royal 8vo, 
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"ull lliustrated Catalogue of Microscopes and Appa- 
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MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, March 29, 1894. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 


: No. 1275, VOL. 49.] 
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NEWTON'S NEW PATENT ELECTRIC LANTERN. 
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Post Free, 6A. 
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and Arc Lamp 
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Demonstration. 
Complete 
as Fig., £25. 











GRIFFIN’S ILLUSTRATED AND DESCRIPTIVE CATALOGUE 
OF SCIENTIFIC APPARATUS. 
FOR USE IN SCHOOLS AND COLLEGES. 
SEVENTH EDITION, 
PART |.—Mechanics, Geometry, Hydrostatics, Hydrodynamics, 


Pneumatics, Meteorology, Globes, Anatomical 
Models and Diagrams. 


Royal Svo, 75 Pages, with 300 Illustrations. 6d. post free. 


JOHN J. GRIFFIN & SONS, E 
2 GARRICK STREET, LONDON, W.C. 


THURSDAY, APRIL 5, 1804. [PRICE SIXPENCE. _ 





[All Rights are Reserved. 


NALDER BROS. & CO. 


F. H. NALDER. 


C. W. S. CRAWLEY. 
H. NALDER. 


A. SOAMES. 
SOLE ADDRESS— 


16 RED LION ST., CLERKENWELL, LONDON, E.C. 


MICROSCOPES, TELESCOPES, 


ASTRONOMICAL CHRONOGRAPHS, 
GALVANOMETERS & WHEATSTONE BRIDGES, 


AND EVERY DESCRIPTION OF 


ELECTRICAL TESTING & MEASURING APPARATUS. 
RECORDING DRUMS 


FOR ALL PURPOSES. 
ILLUSTRATED CATALOGUES FORWARDED FREE 
ON APPLICATION, 


TELEGRAPHIC ADDRESS: 


TELEPHONE 
SECOHM, LONDON. 


No. 6770. 


/_NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER. 


Latest and Most Perfect 
orm. 


Price 


£5 15s. 6d. 


With a supply of Charts. 


NEGRETTI 


AND 


ZAMBRA, 


SCIENTIFIC 
INSTRUMENT Ma«ERs 
TO THE QUEEN, 


38 HOLBORN VIADUCT. 


Branches :—45 Cornhill ; 

122 Regent St.. London. 

Illustrated Description 
Post Free. 





NEGRETTI & ZAMBRA’S “ Illustrated Catalogue,”’ 600 Pages, 
1200 Engravings, Price 5s. 6d. 


Telephone No. 6583 Telegraphic Address: ‘* Negretti, London.” 
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MASON COLLEGE, BIRMINGHAM. 
Principal: Prof. R. S. Hearn, M.A. Cantab., D.Sc. Lond 


I.—FACULTY OF ARTS. 
II.—FACULTY OF SCIENCE, 


The SUMMER TERM will commence on TUESDAY, APRIL 24. 
The Courses include :— 
A.—Complete preparation for Degrees in Arts and Science of London 
University. 
B.—Civil, Mechanical, and Electrical Engineering. 
C.—Metallurgy, Applied Chemistry, Applied Geology, &c., &c. 


III. —QUEEN’S FACULTY OF MEDICINE. 


Dean: Prof. B. C. A. WinpLe, M.A., M.D., D.Sc., B.Ch. Dub. 

The SUMMER SESSION will commence on TUESDAY, MAY 1. 

The Courses qualify for the Diplomas of all Licensing Bodies, and for the 
Degrees in Medicine and Surgery of British Universities. There are various 
Scholarships, entrance and otherwise. 

CLINICAL INSTRUCTION is given at the General and the Queen’s 
Hospitals, which have an united total of over 400 Beds. There are special 
departments for Eye, Skin, Throat, and Ear, and Female Diseases. Stu- 
dents can also attend the City Lunatic Asylum, the Fever, the Eye, the 
Orthopzdic, and the Ear and Throat Hospitals. 





DENTAL DEPARTMENT. 


Hon. Sec., Mr. Joun Humpnrevs. L.D.S.1., F.L.S. 
This Department (in conjunction with the General, Queen’s, and Dental 
Hospitals) affords a complete Curriculum for all Dental Diplomas. 
Full information may be obtained on application to the Honorary Secre- 
tary, 22 Newhall Street, Birminghain 








THE CALENDAR, containing full information as to all the Faculties | 


(including the Dental Department) is published by Messrs. CORNISH, 
New Street, Birmingham, Price 2s. ; by Post, 2s. 4}d. 
GEO. H. MORLEY, Secretary. 


LONDON B.Sc. 


Science Courses for London B.Sc. Intermediate Science and Pre- 
liminary Scientific Examinations 1894 and 1895 may now be 
commenced at 


University Correspondence College 


CENTRAL LONDON LABORATORIES, 
32 RED LION SQUARE, HOLBORN, W.C. 


Practical Classes in Biology, Chemistry, and Physics in the Afternoons | 


and Evenings. Complete Inter. Science and B.Sc. Coursesin the Vacation 
for those who cannot attend during Term. 

During 1893, 207 U.C.C. Students were successful at London 
Science Examinations. 


Prospectus and full particulars of Classes, post free on application to 


THe Secrerary (Univ. Cor. Coll. London Office), 32 Red Lion 
Square, London, W.C. 


EDINBURGH SUMMER MEETING. 
EIGHTH SESSION, 
Avcust 6—31. 

A. APPLIED ETHICS AND SOCIOLOGY.—Courses by Prof. 
Gevpes (Contemporary Social Evolution); J. S. Sruart-GLENNIE 
(Philosophy of History); M. Demotins (La Société Francaise) 
and others. ; 

B. EDUCATION, HYGIENE, AND BIOLOGY.—Courses by Prof. 
Lioyp Morcan (Psychology for Teachers) ; Mrs. BooLe (Thought 
Processes); J. AxTHUR THOomsoON (History of Animal Life), and 
others. CourrRe or SLovp. 

<. GEOGRAPHY.—Courses by J. G. Goopcuip (Geological Excursions) ; 
A. J. Herpertson (Regional Survey); R. Turnsutt (Flora of 
the District), and others, 








Art Stupios. 


Prospectus from the Secretary, Riccarpo StePHENs, M.B., University 
Hall, Ramsay Garden, Edinburgh. 


THE ELECTRICAL 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principac—G. W. pe TUNZELMANN, B.Sc., M.1.E.E 
Senior-INstructor—C, CAPITO, M.1.E.E., M.I.M.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine [lools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, anc 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 





THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on MAY 1. 

The Hospital is the largest in the kingdom; nearly 800 beds are in 
constant use. 

AprotNTMENTs :— House Physicians, House Surgeons, &c. 40 of these 
appointments are made annually. Dressers. clinical clerks, &c., appointed 
every three months. All are free to students of the college. Holders of 
resident appointments have free board. 

SCHOLARSHIPS AND Prizes.—25 Scholarships and Prizes are given 
annually. Students entering in May can compete for the Entrance Scholar- 
ships in September. 

Special arrangements have been made to enable Students entering in May 
to present themselves for examination in July. 

Special Classes are held for the University of London Examinations, 
Special entries for Medical and Surgical Practice can be made. 

A reduction of 15 guineas is made to the sons of members cf the 
profession. 

The Metropolitan and other railways have stations close to the Hospital 
and College. 

For further information apply, personally or by letter, to 

MUNRO SCOTT, Warden. 

Mile End, E. 
ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 

The SUMMER SESSION will commence on TUESDAY, MAY t. 
Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60 awarded in October. 

There are Prizes and Scholarships of the value of £500. All Appoint- 
ments are »pen to Students, without extra charge. 

Special Classes for the Examinations of the University of London are 
held throughout the year, and Tutorial Classes in Medicine, Surgery, and 
oe for the January, April, and July Examinations of the ‘“‘ Conjoint 

‘oard.” 

A Register of approved lodgings, and of private families receiving 
Boarders, is kept in the Secretary’s Office. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE. 

G. H. MAKINS, Dean. 


UNIVERSITY COLLEGE, LONDON. 


FACULTY OF MEDICINE. 


The SUMMER SESSION begins on MAY 1. The work is arranged so 
that a Student may advantageously begin his Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 


V. A. H. HORSLEY, M.B., B.S., F.R.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A., Secretary. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
Principat: Miss EMILY PENROSE. 
The College opens for the Easter Term on THURSDAY, APRIL 12. 
LUCY J. RUSSELL, Honorary Secretary. 





UNIVERSITY OF GLASGOW. 

PROFESSORSHIP OF HISTORY. . 

The UNIVERSITY COURT of the UNIVERSITY of GLASGOW 
will, on JUNE 14 next, or some subsequent dace, proceed to the Appoint- 
ment of a PR »FESSOR to occupy the newly-iustituted CHAIR of 
HISTORY in this University. The duties will begin from October 1 next. 
Candidates are requested to lodge 20 Printed Cupies of their Application 
(and Testimonials, if any) in the hands of the undersigned, on or before 


MAY 12. é 
ALAN E. CLAPPERTON, 
ot, West Regent Street, Secretary tothe Glasgow University Court. 


Glasgow. 


REQUIRED, at once, on the Staff of a 
Public School, an ASSISTANT MASTER to teach Physics Initial 
salary £200, Non-resident.—Apply to R. J. Beevor, M.A.,8 Lancaster 
Place, Strand. oN 

PHCENIX FIRE OFFICE, 

19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 

EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTartes—W. C. MACDONALD and F. 3B. MACDONALD. 

LOSSES PAID OVER £19,000,000. 
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LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Micrasterias and other Desmids, Stentor polymorphus, 
Ophrydium longipes, Floscularia ornata, Stephanoceros Eichornii and other 
Pond Life; Trou ova and Alevins to show Circulation of Blood. Specimen 
Tube, with Drawing, 1s., Post Free. Anodonta, Astacus nobilis and other 
Living Specimens for Dissection. 


ddress— 
? THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana : Lineus, Amp! iporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia. Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

EDWARD J. BLES, Director. 





The Laboratory, Plymouth. 


BIOLOGICAL SPECIMENS | 


FOR 


DISSECTION. 


ALL the forms required for the various Science Courses, notably the 
London B.Sc Intermediate and Final. 

To show the range in the supply, we select the following few examples 
from our list of upwards of §00 types :-— 


Scyiiium, 6s. 6d. per doz 
AmpnHioxus, 6s.6d ,, 


PaTe va (large), 1s. 6d. per doz. 
Cutrons (2 ins. lng) 4s. 5, 
ASCIDIA, 45 ~ Nerels (large), 3s. a 
Sepa, 1s. 6d. each. HOLoTHURIANS (3 ins. long), 1s. 4d. each. | 


Smaller Quantivies at Proportionate Prices. 
SKELETONS AND DISPLAYED SPECIMENS 
FOR DEMONSTRATION PURPOSES. 


MUSEUM SPECIMENS. 
LISTS ON APPLICATION. 


SINEL & HORNELL, Biological Station, Jersey (C.1). 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, | 


For the "se of Students, Science Teachers, Prospectors, &c., and to 

illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d ; 100 do., 21s.; 200 do., 42s. | 

New Price List of Minerals, Rocks. and Stratigraphical Series 

of Fossils Post Free. 

ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free. 
Cara.ocues GRATIS. 

CABINETS, GLASS-CAPVED BOXES, TRAYS, HAMMERS, &c. 

: always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


COLLECTIONS oF MINERALS, ROCKS, or FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &c. | 


And Illustrating the various Manuals, &c., as used at all Colleges, 
Schools, &c., price 10s. 6d. to 42s. and upwards. Special Instruction and 
Collections for l'ravellers, Prospectors, &c. Terms on application. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds | 
Oflocalities. All one price, 1s. 6d each, pst free. List free on application. | 


Apparatus, Cabinets, and Appliances for Museums | 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
JAS. R. GREGORY, 
MINERALOGIST AND GEOLOGIST, | 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON,W, 








ASTRONOMICAL WORKS FOR SALE. 


ARAGO, FRANCOIS.—(CEuvres. 17 Vols. 1861-62. 


43 35. 
FLAMSTEED.—Historia Coelestis. Folio, Calf. 1712. 18s. 
FLAMSTEED.—Atlas Coelestis. Folio, Half-calf. 1781. 


155. 

FLAMSTEED.—Life by Baily, with the Supplement. 4to, 
Boards. 183537. £228. 

GRANT, R.—History of Physical Astronomy. 1852. 12s. 

GREENWICH.—Results of Astronomical Observations, 
1859-80. 22 Vols. 4to. £2 25. 

NEWTON, Sir J.—Principia, in English. 3 Vols. 1803. 


255. 

PONTECOULANT.—Théorie Analytique du Systéme du 
Monde. 4 Vols. Calf. 1829-46. 36s. 

MONTHLY NOTICES of tlie Royal Astronomical Society 
of London. Vol. 1 [1827] to 53 [1893] in 34 Vols., uniformly bound in 
cloh £30. 

MEMOIRS of Royal Astronomical Society of London, 
Vols. 1 to 9, 14, 17, 18, 24 to 49, Part. 6 Vols. in 5. Half-mor., the 
rest as published. £18 18s. 


MACMILLAN & BOWES, CAMBRIDGE. 


SAMUEL HENSON, 
LAPIDARY MINERALOGIST, €&c. 


ESTABLISHED 1840. 


Precious Stones Cut and Mounted to any Design. Always on hand, 
ood Examples of the various Gems, Fancy Stones, and Semi-precious 


| Stones, Cut and in the Rough. 


Beautiful Carved Queensland Opals, Labradorite, Rock Crystal, 
Agate, &c., &c. 

Choice Specimens ot New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 
F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recent additions to stock include numerous richly coloured and interesting 
polished Scotch Agates, and a large senes of Ornamental Shells. Specimen 
Tubes, Glass-topped Boxes, Card Trays, Labels, Blowpipe Apparatus, 
Cabinets for Minerals and Fossils, Insects, and Birds’ Eggs, and Ento- 
mologists’ requisites always on hand. Lapidary’s work executed. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 5 and 6, Price 


| 6d. each. Also RESEARCHES ON THE UPP&#R CRETACEOUS 


ZONES, by W. F. Hume, D.Sc., price 2s 6d. 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 
trations, with Priceless wrinkles in all Branches of ()ptical Projection. 
Never before Published. ow to choose, what to avoid, and howto 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Evlarging, Register- 
ing, &c, &c. Prof. MALDEN says:—‘‘A th roughly practical Work, 
and should be studied by the experienced vperato: and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, sd. orth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster 
House, Mortimer Road, Kingsland, North London. : 





ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells. and other Curios. 





|W. WILSON, formerly Foreman at Messrs. 


ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.—56 Crogsland Road, Chalk Farm, London, N.W. 








for Scientific and Commercial purposes. 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
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Just Published, 8vo, Price One Guinea. 


PAPERS AND NOTES ON THE GLACIAL GEOLOGY OF GREAT BRITAIN ND IRELAND, 


y the late HENRY CARVILL LEWIS, M.A., F.G.S., 
Professor of Mineralogy in a | Bow wh of Natural Sciences, Philadelphia, and Professor of "Geology i in Haverford College, U.S.A. 
Edited from his unpublished MSS. with an Introduction, by HENRY W. CROSSKEY, LL.D., F.G.S. 


London: 


MESSRS. T. COOKE & SONS 


have the honour to announce that they are nowina Position to supply 
a Perfectly Achromatic Astronomical Objective (H. ‘TAYLor’s Patent), 
for which they claim the following remarkable advant: ages over any hitherto 
constructed :— 


(1) Perfect freedom from secondary spectrum; 


no more colour being 
visible than in a reflecting telescope. 


(2) Equally available for either photographic or visual purposes without 
reversing of lenses or other adjustment. 


(3) The angular extent of its field of good definition exceeds that obté ained 
in the 13-inch Standard Photographic Objective prescribed at the 
International Astro-Photographic Congress. 

A description of this Objective has been given by Mr. Taylor (Optical 
Manager t» Messrs. T. Cooke & Sons) betore the Royal Astronomical 
Society at its Meeting on March 9, 1894. 

It is a tr ple Objective constructed of three varieties of Jena glass, of 
which Messrs. Cooke guarantee the durability. 


The prices are as follows :— 


12-inch £550 5 inch £57 
Ic . 350 44 ” at 
) 265 4t 1» 37 
ee 195 St 32 
7 135 BF os 27 
6} 110 as 22 
. . 90 34, 18 
53 75 3 15 


Larger discs have not so far been obtainable, but Messrs. Cooke hope 
shortly to be in a position to construct Objectives up to 24-inch diameter. 


T. COOKE & SONS, 
Buckingham Works. 
York. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


Descriptive 


Descriptive List of Physiological and Physical Instru- 


ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 


Address all communications: 
‘“‘Instrument Company, Cambridge.”’ 


DAYENPORT’S 


1oe a LAMP 









FOCUS SIMPLE 
AND 
KEEPING. CERTAIN. 
COOL. WILL FIT 
ORDINARY 


LANTERNS. 


PATENT. 


PRICE £4 4s. 


DESCRIPTIVE LIST POST FREE.§ 


J. H. STEWARD, 


406 STRAND, W.C., 457 WEST STRAND, W.C., 


7 GRACECHURCH STREET, E.C,, LONDON. 


LONGMANS, GREEN, 


& CO. 


(Price 2s. 6¢. Subscription Price 25s. per Annum, 
Post free.) 


SCIENCE PROGRESS. 


NOW READY. 


A MONTHLY REVIEW OF CURRENT SCIEN. 


TIFIC INVESTIGATION. 


Edited by J. BRETLAND FARMER, M.A, 
Witx THE Co-OPERATION OF THE FOLLOWING EprTortat Commirres: 
H. E. Armstronc, F.R.S., Professor of Chemistry at the City and 
Guilds of London Institute for Technical Education. 
G. F. Firzcerarp, F.R.S., Professor of Natural 
Philosophy in the University of Dublin. 
C. S. SHerrincton, F.R.S., St. Thomas’s Hospital. 
J. W. Jupp, F.R.S., Professor of Geology, 
London. 
W. J. Sotxas, F.R.S., Professor of Geology in the University of Dublin. 
W. F. R. WE LDON, F. R.S., Professor of Zoology, University College 


and Experimenta 


London. 
G. B. Howes, F.Z.S., Professor of Zoology, Royal College of Science, 
London. 
H. Marsuatt Warp, F.R.S., Professor of Botany, Royal Indian 
Engineering College, Cooper's Hill, Staines. 
Contents of APRIL NUMBER: 
EPIGENESIS or EVOLUTION. ByG.C. Bourne, M.A.. Fellow of 


New College, Oxford. 

On OUR PRESENT KNOWLEDGE of the NUMERICAL VALUE 
of the MECHANICAL EQUIVALENI of HEAT. By E. H. 
Grirritus, M.A. 

RESEARCHES on PROTEID METABOLISM By E. H. Srartine, 

M.D., Lecturer on Physiology at Guy’s Hospital, London 

The EVOLUTION of IGNEOUS ROCKS. By AtFrep Harker, 
M.A., Fellow of St. John’s College, Cambridge. 

VERMES, CCELENTERATA, and PROTOZOA. By Syowey J. 
Hickson, M.A., D.Sc., Fellow of Downing College, Cambridge. 

On the SLUDY of ADAPTATION in PLANTS. By K. Goeset, 
Ph.D., Professor of Botany in the University of Munich. 


heaton THE SCIENTIFIC PRESS, Limited, a Srennd, | W.C. 


KNOWLEDGE: © 


AN ILLUSTRATED MAGAZINE OF SCIENCE, 
SIMPLY WORDED, EXACTLY DESCRIBED. 


Edited by A. COWPER RANYARD. 


The APRIL NUMBER contains :— 
GROUND SLOTHS. By R. Lypexker, B.A. Cantab. 
THE MAKING OF DIAMONDS. By VavuGHan CORNISH, 
M.S.C. 
STINGING INSECTS. 





By E. A. BuTcer. 


THE GREAT SAN(CARY LESSON OF THE CRIMEAN 
WAR. By Dr. G. B. Loncstarr, M.A., F.R.C.P. . 
THE THERMAL RADIATION OF SUN-SPOTS. By W. E. 

WILson. 
THE NORTH POLE OF THE we By A. C. RANYARD. 
WEIGHING THE EARTH. By J. J. Stewart. 
THE PHCENICIANS OR PALM TREE PEOPLE. By J. H. 
MITCHINER. 
THE ROOT TUBERCLES OF PEAS AND BEANS. By Pent- 


LAND SMITH. 
Face oF Sky. CorRESPONDENCE. 


PRICE SIXPENCE. 
KNOWLEDGE OFFICE, 326 HIGH HOLBORN. 


By LIONEL S. BEALE, M.B., F.R.S. 


CHuEss. 











SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 55. 
OUR MORALITY AND THE MORAL QUESTION. 
and Ed. 3s. 6d. 


THE LIVER. Pp. 230. 86 Illustrations, many coloured. 55. 

HOW TO WORK WITH THE MICROSCOPE. 100 
Plates. 21rs (Harrison.) a 

PROTOPLASM. 4th Edition. (Harrison.) 

THE MICROSCOPE IN MEDICINE. 86 Plates. 

BLOPLASM: or, Living Matter. 6s. 6d. 

ON LIFE AND ON VITAL ACTION. 55. 

THE MYSTERY OF LIFE. 3s. 6d. 

THE “MACHINERY” OF LIFE, 2s. 


London: J. & A. CIIURCHILL. 


2I5. 


Royal College of Science, 
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DIARY OF SOCIETIES. 


LONDON. 
FRIDAY, Aprit 6. | 
| 


RovaL INSTITUTION, at 9.—Destructive Effects of Projectiles: Prof. 
Victor Horsley, F.R.S. 

GroLocisTs’ ASSOCIATION, at 8 —Fossil Sponges : their Characters, Mode 
of Occurrenc2, and Conditions of Preservation: Dr. G. J. Hinde. 

InsTITUTION OF Civit ENGINEERS, at 8.—The River Humber: 
Hamer. 

Gresham CoLvece (Basinghall Street, E.C.), at 6.—Nerve Disorders : Dr. 
E. Symes ‘I hompson. 

QuveketTT MIcroscoPicaL Cus (20 Hanover Square, W.), at 8. 


W. H. 


SATURDAY, Aprit 7. 


Rovat INSTITUTION, at 3.—Life among the Afghans: J. A. Gray. 


MONDAY, 


Rovat GEOGRAPHICAL Society, at 8.30.—A Journey across Central Asia : 
St. George R. Littledale. 


Society oF ARTs, at 8.—Photometry: 
F.R.S. 


APRIL 9. 


Captain W. De W. Abney, C.B., 


TUESDAY, Apri. to. 

Rovat INSTITUTION, at 3.—Electric Illumination : 
F.R.S. 

ANTHROPOLOGICAL INsTITUTE (3 Hanover Square), at 8.30—The Skull 
of a Microcephalic Hindu: Prof. KR. W. Reid.—Ethn sgraphical Studies 
in the West of Ireland: Prof. A. C. Haddon. 

PuoToGRapPuic Society (50 Great Russell Srreet, W.C.), at 
tion practically applied to Photography : Birt Acres. 

Rovat Vicrorta Hatt (Waterloo Bridge Road), at 8.—Rhineland and its 
Peoples: R. Herbert Scotter. 

MtnerRALocicat Society, at 8.—On the Structure-Planes of Lovendum: 
Prof. Judd, F.R S. —On Nantokite: Prof. Liversidge, F. a 

InstTiTUTION OF CiviL ENGINEERS, at 8.—The Construction tQn us-Works: 
Charles Hunt. 


Prof. J. A. Fleming, 


8. — Polarisa- 


WEDNESDAY, 

Geo.ocicaL Society, at 8.—Mesezoic Rocks and Crystalline Schists in 

the Lepontine Alps: Prof. T. G. Bonney, F.R.S.—Notes on some 

Trachytes. Metamorphosed Tuffs, and other Rocks of Igneous Origin, on 

the Western Flank of Dartmoor: Lieut.-General C. A. McMahon. 

Society or Arts, at 8.—London Ccal Gas and its Enrichment: 
Vivian Lewes. 


APRIL 11. 


Prof. 


THURSDAY, Aprit 12 

InsTITUTION OF ELECTRICAL ENGINEERS, at 8.—The Best Resistance for 
the Receiving Instrument with a Leaky Telegraph Line: Prof. W. E. 
Ayrton, F.R.S., and C. S. Whitehead. (Discussion.)—Transparent Con- 
ducting Screens for Electric and other qoremen. An Astatic Station 
Voltmeter: Prof. W. E. Ayrton, F.R.S., and IT. Mather.—Cost of 
Electrical Energy: R. E. Crompton. 


M atuematicat Society, at 8.—On Regular Difference Terms: The 
President.—Theorems concerning Spheres: S. Roberts, ¥.R.S.—Second 
Memoir on the Expansion of certain Infinite Products: Prof. L. J. | 
Rogers.—A Property of the Circum-circle, II. : R. Tucker. | 

FRIDAY, Aprit 13. 
Rovat INsTITUTION, at 9.—Electric Discharge through Gases: Prof. J. J. 


Thomson, F.R.S. 


Puysicat. Society, at 8.—Discussion of Prof. Henrici’s Paper on Calcu | 
lating Machines. On the Minimum Temperature of Visibility: P.L | 
Gray.—On the Mechanism of Electrical Conduction: Dr. C. V. Burton 


SATURDAY, Aprit 14. | 
Roya. InsTITUTION, at 3.— Life among the Afghans: J. A. Gray. | 


VOL. I. NO. 2, MARCH 1894. PRICE 4s. NET. 


THE PSYCHOLOGICAL REVIEW. 


EDITED BY 
J. MCKEEN CATTELL, AND J. MARK BALDWIN, 
CoLuMBIA COLLEGE. Princeton UNIVERSITY. 
Contents :— 


= PSYCHOLOGICAL STANDPOINT. 


THE ‘CASE OF JOHN BUNVAN (IL.). Josian Rove 

ae * AND ASSOCI ATION OF IDEAS: A St ATISTICAL 
DY. Joseru JastTrRow. 

REACTION: TIMES AND THE VELOCITY OF THE NERVOUS 


Georce Stuart FUtver- 


IMPULSE. Cuartes S. Do.tey and J. McKeen CaTTeLt, 

DISCUSSION :— 

Colour-Sensation Theory : Curistint Lapp FRANKLIN. Herr 

Lasswitz on Energy and Epistemology: Georce H. Meap. 
PSYCHOLOGICAL LITERATURE :— 

General: Orr’s Theory of Development and Heredity : Henry F. 

OssorN. Baldwin’s Elements of Psychology: G. M. Duncan. 

Child- Psychology : J. M. B. The Nervous System: H. 

Abnormal : Binet’s Les altérations de la personnalité T. CourTier. 

Hysteria: W. J. The Perception of Light and Colour: C. L. 

FRANKLIN. Binocular Vision: E. B. DeLAuarre. A®sthetics of 

Form: LiGHTNER Witmer. Music, Speech, and Song: H. C 

Warren, W. J. Epistemological: G.H. Mrap. New Books. 
NOTES. 

The American Psychological Association. J. McK. C. Miscel- 

laneous. 

VOL. I. NO. 5. PRICE 3s. NET. 


THE PHYSICAL REVIEW : 


A JOURNAL CF EXPERIMENTAL 
THEORETICAL PHYSICS. 
CONDUCTED BY 
EDWARD L. NICHOLS anp ERNEST 


V. 
MARCH—APRIL, 1894. 


Table of Contents :— 
FRONTISPIECE: Pertrait of Prof. Hertz 
THE ELECTRICAL CONDUCTIVIIY OF COPPER AS AFF ae D 
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THE LONDON HOSPITAL MEDICAL 


COLLEGE. 


The SUMMER SESSION commences on MAY 1. 
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Scholarships of £150 and £60 awarded in October. 

There are Prizes and Scholarships of the value of £500. All Appoint- 
ments are »pen to Students, without extra charge. 

Special Classes for the Examinations of the University of London are 


LONDON BSc 


Science Courses for London B.Sc. Intermediate Science and Pre. 
liminary Scientific Examinations 1894 and 1895 may now 
commenced at 


University Correspondence College 


CENT RAL “LONDON LABORATORIES, 
32 RED LION SQUARE, HOLBORN, W.Cc. 

Practical Classes in Biology, Chemistry, and Physics in the Afternoons 
and Evenings. Complete Inter. Science and &.Sc. Courses in the Vacation 
for those who cannot attend during Term. 

During 1893, 207 U.C.C. Students were successful at Londo 
Science Examinations. 

Prospectus and full particulars of Classes, post free on application 

Tue Secrerary (Univ. Cor. Coll. London Office), 32 Red Lion 
Square, Lond mn, Ww =. 


THE SATURDAY AFTERNOON EX. 


held throughout the year, and Tutorial Classes in Medicine, Surgery, and | 


es" for the January, April, and July Examinations of ‘the 
3eard 
A Register of approved lodgings, and of private families receiving 
Boarders, is kept in the Secretary’s Office. 
Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE. 
G. H. MAKINS, Dean. 
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‘UNIVERSITY COLLEGE, LONDON. 


FACULTY OF MEDICINE. 
The SUMMER SESSION begins on MAY 1. The work is arranged so 
that a Student may advantageously begin his Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 
V. A. H. HORSLEY, M.B., B.S., F.R S., Dean of the Faculty. 
J. M. HORSBURG H, M A., Secretary. 





BACTERIOLOGICAL DEPARTMENT. 
KING’S COLLEGE, LONDON. 


Director of the Laboratory: Prof. CROOKSHANK, M.B. 
Demonstrator: Dr. HEWLETT. 


| Aphrodite, Arenicola, Lanice, Terebella ; 


| Bugula, Crisia, Pedicellina ; 


The Laboratory is open daily from roa.m. to 5 p.m. forINSTRUCTION 


and ORIGINAL RESEARCH 
Fee for one month, £5 5s. 
Evening Class, Monday, 7 p.m. to 9 p.m., £2 25. 
Evening Class on Fermentation, Wednesdays, 7 p.m. to 9 p.m., £2 25. 
For Syllabus apply to the Sec RETARY. 


SCHOLARSHIPS AT THE CURRIE 
SCHOOLS. 


Five for open competition- Senior Scholarships, value £90 per 
annum each. One in Mathematics, one in Chemistry, and one in Physics, 
for boys under sixteen and a half, intended for Scientific Protessions, Uni- 
versity distinctions in Science, Technical work, Scientific Agriculture, &c., 
will be competed for by practic al and written examination next Midsummer. 
Also Two /unior Scholarships, one of £60, another of £30 per annum, for 
boys under fourteen, will be awarded for general knowledge, together with 
special excellence in any one of the following subjects: Mathematics, 
N o— al Science, Classics, Modern Languages. 

For fuil particulars, address Sir Epuunp Hay Currte, The Currie 


Three 


School Is, Folkestone. 

THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 
SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 


EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Senior-INstructor—C, CAPITO, M.1.E.E., M.I.M.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, anc 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 


CURSIONS of the LONDON GEOLOGICAL FIELD CLASs, 
under Prof. H. G. Seetey, F.R.S., commence on April 21, when the 
members visit Wanborough and Guildford. For further particulars 
apply to Hon. ig] R. HERBERT BENTLEY, 31, Adolphus Road, 
Brownswood Park, 


LIVING SPECIMENS FOR. 
THE MICROSCOPE. 


Volvox globator, Vaucheria in reproduction, and other Alga, Ameba, 
Actinosphzrium, Codosiga, Euglena, Stentor, Hydra, Melicerta ringens, 
Lophopus crystallinus, and others. Specimen Tube, with Drawing, Price 
1s» Post Free. Living Crayfish, and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana : Lineus, Amphiporus ; Nereis, 
Lepas, Balanus, Gammarus, 
Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten; 
Holothusia, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &e., &c. 

For prices and more detailed lists apply to 

EDWARD J BLES, Director. 





Ligia, Mysis, 


The Laboratory, Plymouth. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
f Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free 
CaTALoGuEs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS S, HAMMERS, &c 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWG: ATE STREET, LON DON, E.C. 


Fr. H. BUTLER, M.A. oxon., Assoc.R.S. Mines. 


NATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently collected specimens of the following and other Rocks, suitable 
for Museums, and private purchasers can now be provided :—Minette, 
Knock Pike and Swindale Beck, Quartz Porphyry with Mica Crystals 
Dufton Pike and Permian Calcareous Conglomerate, Brockram, Westmore 
land, Labradorite Porp »hyrite, Eycott Hiil, Armboth Dyke and Volcanic 
Ash, Thirlmere, Augite-Mica-Diorite, Carrock Fell, Spotted Schist, Banner- 
dale, and re- -crystallized Sandstone, Penrith, also a carefully selected and 
beautiful series of crystallised blue Fluor, Blende, and doubly terminated 
Calcite Quartz, and Baryte 

Now Ready, THE GL /ACIAL ISTS 
No. 8 in the Press. 


* MAGAZINE, No. 7, Price 6¢ 
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Sale by Auction. 


TUESDAY, APRIL 24. 
BRITISH AND EXOTIC LEPIDOPTERA, 2 EGGS OF THE 
GREAT AUK, &c 
MR. J.C. STEVENS will Sell by Auction 
at his Great Roos, 38 King S:reet, Covent Garden, on TUESDAY, 
APRIL 24, at half-past 12 precisely, the Collection of British Lepi- 
doptera formed by the late Rev. J. Watson. of Upper Norwood. ‘Two 
recently-discovered eggs of the Great Auk (A/ca impennis), a magni- 
ficent Egg of the Afyornis maximus, and other intere-ting eggs; 
Exotic Lepidoptera, Heads and Horns of Animals, Skins, Shells, 
Micerals, Cabinets, &c. 


On view the Day prior, 2 till 5, and Morning of Sale, and Catalogues 
had. 





Mathematical Instrument Manufacturer to H.M. Government, Council of 
ndia, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices. 

Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 


Gop Mepat in the International Inventions Exhibition 1885 for Mathe- 


matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN.- 
TERN, used by late W. LAnT CARPENTER, Esy., Prof. Forpes, &c. Minia- 
ture Triple Lantern constructed for B. J. MALDkN, Esq., thisseason. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. GRaTTAN GuINNEss, Madame 
Apetina Patti, &c. Patent Pamphengos Science Lanterns. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 180 choice Engravings, 6¢ ; Postage, 3¢. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph.- 
iets Free.—W. C. HUGHES, Speciauist, Brewster House, 82 Mortimer 
Road. Kingsland, N. 











Ro TESLA’S APPARATUS. 
WIMSHURST MACHINES from £115 to £50. 
AMMETER and VOLTMETER COMBINED, 


Suitable for Schools, £2 10 O. 


HARVEY AND PEAK, 


(By Special Appointment to the Royal Institution of Great Britain), 


ae | 56, CHARING CROSS ROAD, LONDON, W.C. 


NATURE clxxxvii 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 





BEST DRAPER’S INK (DICHROIC) 
BLACK 


INK 
KNOWN 


Can beobtained in London, through Messrs. Barciay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin, 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Qintment and Pills may be obtained of 
all Medicine Vendors. 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers 


In Jars, 6d., 1s., & 2s. each. 


LANTERN STEREOSCOPE. ANDERTON'S PATENT.) 


Lo 





PERKEN, SON AND RAYMENT, manuracrurers. 


CATALOGUE JIS SENT POST FREE. 


‘*‘OPTIMUS”’ SCOUT, 


Medium size. Clear Definition. Good Field 
Target Marks 1200 yards. Magnifying 
64 times. 


yy } 
é 0, al 
With Aluminium body 


140/- 


rr ~. J “ye - . - * 
General Excellence, Definition, and Magnifying Power, we invite 

; —— hasers to test our Field and Opera Glasses against any in 
z ; 





-PERKEN, SON & RAYMENT, *su* LONDON. 


‘* OPTIMUS”? 
PHOTOGRAPHIC 
OUTFITS. 


Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Slides, ‘*Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
and best Waterproof Case. 


Giving Pictures of the following sizes in inches. 
44 X 34] 6) X 49] 8} X 6) ] 10 xX 8] 12 X tO] 15 X 12 


£10 £12 £15 £20 £25 £80 
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ASTRONOMICAL WORKS FOR SALE. 


ARAGO, FRANCOIS.—CEwres. 17 Vols. 1861-62. 
4 3 
FLAMSTEED,—Hiistoria Coelestis. 


Folio, Calf. 1712. 18s. | 
FLAMSTEED.—Atlas Coelestis. Folio, Half-calf. 1781. | 
155. 
ign oo “ae —<_ by Baily, with the Supplement. 4to, 
Boards. nes3 £22 
GRANT, R.—tistory of Physical Astronomy. 1852. 12s. 
GREENWICH.—Results of Astronomical Observations, 
1859-80. 22 Vols. 4to. £2 25. 
NEWTON, Sir J.—Principia, in Euglish. 3 Vols. 1803. 


255. 
PON TECOULANT. ee Aaahylage du Systéme du 
Monde. 4 Vols. Calf. 1829 
MONTHLY NOTICES. of the. Royal Astronomical Society 
of London. Vol. 1 [182-] to 53 [1893] in 34 Vols., uniformly bouad in 
, cloh £30 
MEMOIRS of Royal 
Vols. 1 tog, 14. 17, 18, *, ” 49, Part 1. 
rest as published. £18 


MACMILLAN & BOWES, CAMBRIDGE. . 
DA yw Ez N P o RT’S 


ARC LAM’. 


Astronomical Society of London, 
6 Vols. in 5. Half-mor., the 







FOCUS SIMPLE 
AND 
KEEPING. CERTAIN. 
COOL. WILL FIT 
ORDINARY 


LANTERNS. 


PATENT. 


PRICE £24 4s. 


DESCRIPTIVE LIST POST FREE. 
J. H. STEWARD, 
406 STRAND, W.C., 457 WEST STRAND, W.C., 
7 GRACECHURCH STREET, E.C., LONDON, 


The ‘Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 


‘Instrument Company, Cambridge.”’ 





Just Published, 8vo, Price One Guinea. 
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THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


NORMAL AND PATHOLOGICAL, HUMAN 
AND COMPARATIVE. 
CONDUCTED BY 
Profs. HUMPHRY, TURNER, and M‘KENDRICK, 
Vol. XXVIIL—New Series, Vol. VILI.—Part III. AP RIL, 1894. 
Now Ready. Price 6s. 
With Plates and Figures in Text. 
CONTENTS :— 
| 2.—R. Havelock Charles, M.D. Morphological Peculiarities in the Pan- 
jabi, and the Transmission of Acquired Characters. 
2—C. C. Baxter Tyrie, M.B. Axial Rotation of Abdominal Aorta, with 
Associated ne of the Branches. 
3-—C. C. Baxter Tyrie, M.B. Musculus Saphenus. 
4.— Joseph Griffiths, M.D. Varieties of Hydrocele. 
5.—W. F. Farquharson, M.B. Left Kidney Displaced and Immovable. 
6.—R. J. Probyn-Williams, M.D. Malfo- mation of Heart. 
7-—Sydney D. Rowland, BA. Variations in Foramen Ovale in Sheep. 
(Plate XI.) 
8.—Prof. A. M. Buchanan. 
9.—Prof. Sir. Wm. lurner. 
Senegalensis. 
1o.—Arthur Keith, M.B. Supracostalis Anterior. 
11.—Arthur Keith, M.B. Various Arrangements of Flexor Profundus Digi- 
torum in Hand and Foot of Primates. 
~—H.C. Tweedy, M.D. Single Unilateral Kidney. 
CRUS?- of. J. “ai Ewart. Development of Skeleton of Limbs of Horse. 
R Pilate XII.) 
GS —Bertram C. A. Windle, M.D. Recent Teratological Literature. 
15-—Notices of New Books. 
16.—Proceedings of the Anatomical Society of Great Britain and Ireland. 
Index to Vols. 1.-XX. 


CHARLES GRIFFIN & CO., 
EXETER STREET, STRAND. 


Abnormal! Sternum. 
Fazrus of Halicore Dugong and of Manatus 


London : Ltd., 


JUST PUBLISHED . 8vo. Price 4s. 6a. 


THE ALCHEMICAL ESSENCE 
AND THE CHEMICAL ELEMENT: 


An Episode in the Quest of the Unchanging. 
By M. M. PATTISON MUIR, 


Fellow of Gonville and Caius College, Cambridge. 


‘* The author furnishesa brief and smoothly written exposition of the 
gradual transition from the romance of alchemy to the romance of chemistry ; 
the former being described as insecurely founded, false, glaring, and hard, 

whilst the second, firmly based and true, constitutes part of the romance of 
nature itself.”’—Pharmaceutical Journal 


London: LONGMANS, GREEN, & CO. 


This Day, Demy 8vo, 535 Pages, with 24 Il'ustrations, 15s. A SECON D 


SERIES of 


ODOROGRAPHIA, 


A natural history of raw materials and drugs used in the Perfume 
Industry, including the Aromatics used in flavouring. Intended 
for the use of Growers, Manufacturers, and Consumers. 


By J. CH. SAWER, F.L.S. 


( The First sata Price 12s. 6d., may still be had.) 





GURNEY & JACKSON, I Paternoster Row. 


PAPERS AND NOTES ON THE GLACIAL GEOLOGY OF GREAT BRITAIN AND IRELAND. 


By the late HENRY CARVILL LEWIS, M.A., F.G.S., 


Professor of Mineralogy in the Academy of Natural Sciences, Philadelphia, and Profes ssor of "Geology in Haverford College, he S.A. 


Edited from his unpublished MSS. with an Introduction, by HENRY W. CROSSKEY, LL.D., F.G.S. 


London : 


LONGMANS, GREEN, 


& CO. 





In Twelve Monthly Parts. 





— 


Now Ready. 





MARCH (Part I.) | 
APRIL (Part II.) ) 


“THE COUNTRY MONTH BY MONTH.” 


By J. A. OWEN, Editor of ‘« A Son of the Marshes,” and 


Professor G. S, BOULGER, F.L.S., F.G.S., Author of ‘‘ Familiar Trees,” ‘* The Uses of Plants,’ 


Paper Printed Stiffened Wrapper, Gilt Top, 1/-. 


oe. 


Cloth, Inlaid Parchment, Gilt Top, Silk Sewn, 2/-. 


AT ALL BOOKSELLERS. 


BLISS, SANDS, & FOSTER. 


LONDON : 


15 CRAVEN STREET, STRAND, W.C. 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, Aprit rz. 
INSTITUTION OF ELECTRICAL EnGineers, at 8.—The Best Resistance fo 
the Receiving Instrument with a Leaky Telegraph Line: rrof. W. E. 


| 
} 


LATEST PUBLICATIONS OF TIIF ZOOLOGICAL 
SOCIETY OF LONDON, 


TRANSACTIONS. Vol. XIII. Part 8, price 


Ayrton, F.R.S., and C. S. Whitehead. (Discussion.)—Transparent Con- | 
ducting Screens for Electric and other Apparatus. An Astatic Station | 


Voltmeter: Prof. E Ayrton, F.R.S., and T. Mather.—Cost of 
Electrical Energy: R. E. Crompton. 

MATHEMATICAL Society, at 8.—On Regular Difference Terms: The 
President. —Theorems concerning Spheres : S. Roberts, F R.S.—Second 
Memoir on the Expansion of certain Infinite Products: Prof. L. J. 
Rogers.—A Property of the Circum-circle, I[.:; R. Tucker.—A Proof of 
Wilson’s Theorem : J. Perott. 


FRIDAY, Aprit 13. 


128., containing the fo.lowing Papers: ‘On Remains of an Extinct 
Gigantic Tortoise from Madagas ar”’ (Testudo grandidieri, vaillant). 
By G. A. Bouenger. With three plates. *‘On the Remains of some 
Gigantic Lind Tortoises, and of an Extinct L zard recently discovered 
in Mauritius.” By Hans Gadow, F.R.S. With three plates. 


PROCEEDINGS OF THE ZOOLOGICAL 


Rovat ig TY at 9.—Electric Discharge through Gases: Prof. J. J. 


Thomson, F.R.S. 


Puysicat Sociery, at 8.—Discussion of Prof. Henrici’s Paper on Calcu- 


lating Machines. On the M.nimum Temperature of Visibility: P. L. 
Gray.—On the Mechanism of Electrical Conduction: Dr. C. V. Burton. 
Rovwat ASTRONOMICAL Sociery, at 8, 


SATURDAY, Aprit 14. 
Rovat InsTiITUTION, at 3. —Life among the Afghans: J. A. Gray. 
Rovat Boranic Socigry, at 3.45. 


MONDAY, Aprit 16. 

Soctety or Cuemicat InNoustry (Chemical Society’s Rooms, Burlington 
House), at 8. —The Treatment of Gold Ore at the Witwatersrand (lrans- 
vaal) Gold Fields: H. de Mosenthal.—Note on Modification of Ferric 
= sride Distillation Process for Estimation of Arsenic in Copper: F. 

>latten. 

Vicrorta Institure (é Adelphi Terrace), at 4.30.—The ~ By G 
Assyrians and Babylonians. ridge, an’ 


TUESDAY, Apri 17. 
a) ype at 3.—Electric [llumination: Prof. J. A. Fleming, 


ZooLocicat Society, at 8.30.—On the Bones and Muscles of the Mam- 
malian Hand and Foot: Prof. Karl von Bardeleben.—On Two New 
Species of Sea-Pens of the Family Veretillida from the Madras Museum : 
Dr. G. Herbert Fowler —On Two New Genera comprising Three New 
sry of Earthworms from Western Tropical Africa: F. E. Beddard, 


InsTITUTION oF Civit ENGINEERS, at 8.—The Training of Rivers: 
Leveson Francis Vernon-Harcourt.—Estuaries: Henri Léon Partiot. 

Roya. SraTisTicaL Society (28 Jermyn Street, S.W.), at 7.45.—The 
Conditions and Prospects of Education in India: A. Baines. 

Rovat Victoria Hatt (Waterloo Bridge Road), at 8.—Colours: Dr. A. 


H. Fison. 
WEDNESDAY, Aprit 18. 

Rovat Microscopica Society (20 Hanover Square, W.), at 8.—On an 
Eocene Dep sit of Diatomacez Origin from a Fossil Lake in New Jersey, 
and the indentification of it by the Diatoms found in the Deposits: Dr. 
A. M. Edwards. 

RovaAL METEOROLOGICAL SociETY, at 8.—Some Phenomena of the Upper 
Air: Richard Inwards. 

THURSDAY, Aprit 19. 

Roya Soctety, at 4 30—The following Papers will srodadbly be read :-— 
On Variations observed in the Spectra of Carbon Electrodes and on the 
Influence of One Subs::nce on the Spectrum of another: Prof, Hartley, 
F.R.S.—Electrical Interference Phenomena somewhat analogous to 
Newton’s Rings E. H. Barton.—On an Anomaly encountere | in Deter- 
mination of the Density of Nitrogen Gas: Lord Rayleigh, Sec.R.S.— 
Thermoelectric Properties of Salt Solutions: G. F. Emery.—On Rocks 
and Minerals collected by Mr. W. M. Conway in the Karakoram Him a- 
layas: Prof. Bonney, F.R.S., and Miss Raisin.—Contributions to the 
Chemistry of Chlorophyll, No. 5: E. Schunck, F.R.S.—Experimental 
Determination of Poisson’s Ratio: C. E. Stromeyer. 

Roya. INsTITUTION, at 3.—Musical Gestures: Prof. J. F. Bridge. 


SOCIETY OF LONDON, 1893. Part IV., containing the Papers read 
atthe Scientific Meetings h.ld in November and December last. With 
13 Plates. Price 12s. 
To be obtained at the Society’s Office, 3 Hanover Square, W., or through 
any Bookseller. 





LAPIDARY MINERALOGIST, &c. 
ESTABLISHED 1840 


Precious Stones Cut and Mounted to any Design. Always on hand, 
Examples of the various Gems, Fancy Stones, and Semi-precious 


| Stones, Cut and in the Rough. 


LinNEAN Society, at 8.—A Monograph of the Acetabulariex: Prof. Graf. 


zu Sohns-Laubach. 

Cuemicat Society, at 8.—Action of Metals on Strong Acids: G. J. 
Burch and J. W. Dodgson.—Action of Light on Oxalic Acid: Dr. A 
Richardson.—Enylish Jute Fibre, 11.: A. Pears, jun.—Natural Oxycel- 
luloses: C Smith. 

INSTITUTION OF MECHANICAL ENGINEERS, at 7.30.—Description of the 
Graftca High-Speed Steam-Engine: E. W. Anderson. 

Camera Crus, at 8.—The Correlation of the Mouths of Insects to the 
Mouths of Flowers: Prof. F. Cheshire. 

FRIDAY, AprRit 20. 
Roya INsTITUTION, at 9.—Early British Races : Dr. John G. Garson. 


Fluid-Pressure Reversing Gear for Locom-tive Engmes : David Joy. 

INSTITUTION oF CiviL ENGINEERS (Students’ Meeting), at 8.— Ihe Sinking 
by Compressed Air of the Cylinder-Foundations of the Trent Viaduct ; 
Henry T. White. 


PHCNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecretTaries—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £20,000,000. 


Beautiful Carved Queensland Opals, Labradorite, Rock Crystal, 
Agate, &c., &c. 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View, 

Diatomacéous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


COLLECTIONS oF MINERALS, ROCKS, on FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &c. 


And Illustrating the various Manuals, &c., as used at all Collezes, 
Schools, &c., price 10s. 6d. to 42s. and upwards. Special! Instrucuon a d 
Collections for Travellers, Prospectors, &c. Terms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
oflocalities. All one price, 1s. 6¢. each, post free. List free on application 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
JAS. RR. GREGORY: 
MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 


THROAT +» COUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 





| sucking, the Glycerine in these agreeable Confections becomes actively 





healing. 
Sold only in Boxes, 7}¢., and Tins, 1s. 1$¢., Labelled. 


JAMES EPPS & Co., Ltd., Homeopathic Chemists, Lonpon 


To SCIENTISTS and LANTERNISTS, &c. 
| THE ART OF PROJECTION, AND CUMPLETE 


{INSTITUTION OF MECHANICAL ENGINEERS, at 7.30.—Description of a | 


MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
trations, with Priceless wrinkles in all Branches of Uptical Projection. 
Never before Published. How to choose, what to avoid, and howto 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Evlarging, Register- 
ing, &c., &c. Prof. MAtpEN says:—‘‘A throughly practical Work, 
and should be studied by the experienced operato: and amateur alike. 
A complete vade mecum of »)ptical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, 5d. Worth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHLS, Brewster 
House, Mortimer Road, Kingsland, North London. 


W. WILSON, formerly Foreman at Messrs. 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work car ied 
out for Professors.— 56 Crogsland Road, Chalk Farm, London, N.W 
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ASTRONOMICAL WORKS FOR SALE. 


ARAGO, FRANCOIS.—(CEuvres. 17 Vols. 1861-62. 
43 38. 

FLAMSTEED.—Hlistoria Coelestis. Folio, Calf. 1712. 18s. | 

FLAMSTEED.—Atlas Coelestis. Folio, Half-calf. 178t. 
155. 

oe Lite by Baily, with the Supplement. 4to, 
Boards. 53 £22 

GRANT R.—tistory of Physical Astronomy. 1852. 12s. 

GREENWICH. —Results of Astronomical Observations, 
1859-80. 22 Vols. 4to. £2 2s. 

NEWTON, Sir J.—Principia, ix English. 3 Vols. 1803. 


255. 
PONTECOULANT. ee Ansiyiqgee du Systéme du | 


Monde. 4 Vols. Calf. 1829- 
MON THLY NOTICES of “a. Royal Astronomical Society 


of ae Vol. 1 [t82-] to 53 [1893] in 34 Vols., uniformly bound in 
cloth 


‘ £30 
MEMOIRS of Royal Astronomical Society of London. 


Vols. 1 too, 14. 17, 18, _ “sg 49, Part r. 6 Vols.in 5. Half-mor., the 
rest as published. £18 18 


MACMILLAN & BOWES, CAMBRIDGE. a 
 DAYENPORT’S 


ARC LAM’. 








FOCUS SIMPLE 
AND 
KEEPING. CERTAIN. 
CooL. WILL FIT 
ORDINARY 


LANTERNS. 


PRICE #4 4s. 


PATENT. 
DESCRIPTIVE LIST POST FREE. 
J. H. STEWARD, 
406 STRAND, W.C., 457 WEST STRAND, W.C., 
7 GRACECHURCH STREET, E.C., LONDON, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, rs. 6d. 
Address all communications: 


‘* Instrument Company, _Cambridge.” 





THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL, HUMAN 
AND COMPARATIVE. 
CONDUCTED BY 
Profs. HUMPHRY, TURNER, and M‘KENDRICK, 
Vol. XXVIII.—New Series, Vol. VILI.—Part III. AP RIL, 1894. 
Now Ready. Price 6s. 
With Piates and Figures in Text. 


CONTENTS :— 

| 2.—R. Havelock Charles, M. D. Morphological Peculiarities in the Pan- 
jabi, and the Transmission of Acquired Characters. 

2—C. C. Baxter Tyrie, M.B. Axial Rotation of Abdominal Aorta, with 
Associated Abnormalities of the Branches. 

3-—C. C. Baxter Tyrie, M.B. Musculus Saphenus. 

4.— Joseph Griffiths, M.D. Varieties of Hydrocele. 

5.—W. F. Farquharson, M.B. Left Kidney Displaced and immovable. 

6.—R. J. Probyn-Williams, M.D. Malfo- mation of Heart. 

7-—Sydney D. Rowland, BA. Variations in Foramen Ovale in Sheep. 
(Plate XI.) 

8.—Prof. A. M. Buchanan. 

9.—Prof. Sir. Wm. lurner. 
Senegalensis. 

1o.—Arthur Keith, M.B. Supracostalis Anterior. 

11.—Arthur Keith, M.B. Various Arrangements of Flexor Profundus Digi- 
torum in Hand and Foot of Primates. 

*> —H. C. Tweedy, M.D. Single Unilateral Kidney. 

CRUS of. J. C. twart. Development of Skeleton of Limbs of Horse. 

Rr G ce Plate XII.) 

14:—Bertram C. A. Windle, M.D. Recent Teratological Literature. 

15.—Notices of New Books. 

16.—Proceedings of the Anatomical Society of Great Britain and Ireland. 

Index to Vols. 1.-XX. 


CHARLES GRIFFIN & CO., Ltd., 
EXETER STREET, STRAND. 


Abnormal Sternum. 
Fa:rus of Halicore Dugong and of Manatus 


London : 


"just PUBLISHED. 8vo. “Price 4s. 6d. 


THE ALCHEMICAL BSSENCE 
AND THE CHEMICAL ELEMENT: 


An Episode in the Quest of the Unchanging. 
By M. M. PATTISON MUIR, 


Fellow of Gonville and Caius College, Cambridge. 


‘The author furnishesa brief and smoothly written exposition of the 
gradual transition from the romance of alchemy to the romance of chemistry ; 
the former being described as insecurely founded, false, glaring, and hard, 
whilst the second, firmly based and true, constitutes part of the romance o if 
nature itself.”’"—Phar. maceutical Journal. 


London : LONGMANS, GREEN, & CO. 


This Day, Demy 8vo, 535 Pages, with 24 -’ ustrations, rss. A SECON D 
SERI 


bS o 


ODOROGRA PHIA, 


A natural history of raw materials and drugs used in the Perfume 
Industry, including the Aromatics used in flavouring. Intended 
for the use of Growers, Manufacturers, and Consumers. 


By J. CH. SAWER, F.L.S. 
(The First Series, Price 12s. 6d., 


may still be had.) 

















GURNEY & JAC KSON, I Paternoster Row. 


Just Published, 8vo, Price One Guinea. 


PAPERS AND NOTES ON THE GLACIAL GEOLOGY OF GREAT BRITAIN AND IRELAND. 


By the late HENRY CARVILL LEWIS, M.A., F.G.S., 


Professor of Mineralogy in the Academy of Natural Sciences, Philadelphia, and Professor of "Geology i in Haverford —- ge, U. S.A. 
Edited from his unpublished MSS. with an Introduction, by HENRY W. CROSSKEY, LL.D., F.G.S. 
London: LONGMANS, GREEN, & CO. 
MARCH (PartI.) \ 
APRIL (Part II.) J 


“THE COUNTRY MONTH BY MONTH.’ 


By J. A. OWEN, Editor of ‘« A Son of the Marshes,” and 
Professor G. S, BOULGER, F.L.S., F.G.S., Author of ‘‘ Familiar Trees,” ‘* The Uses of Plants,” &%. 
Paper Printed Stiffened Wrapper, Gilt Top, 1/-. Cloth, Inlaid Parchment, Gilt Top, Silk Sewn, 2/-. 


AT ALL BOOKSELLERS. 
BLISS, SANDS, & FOSTER. LONDON : 15 CRAVEN STREET, STRAND, W.C. 








In Twelve Monthly Parts. Now Ready. 





_—_ 








ICK, 
1894. 


n the Pan- 


orta, with 
10vable. 

in Sheep, 
Manatus 
dus Digi. 


f Horse, 
re. 


eland. 


NT: 


ring. 


of the 
mistry ; 
d hard, 
ance of 


ON D 


Ly 


rfume 
ended 


ND. 








APRIL 12, 1894] 


NATURE 


clxxxix 





DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, Aprit 12. 
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Electrical Energy: R. E. Crompton. 

MatuHematicat Socigty, at 8.—On Regular Difference Terms: The 
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|LABORATORY DISSECTING MICROSCOPE, ar- 
ranged to carry the above magnifiers, and of most| 
convenient design, price £2 2s. | 

| *‘HHONOHM 4O WAWO1dICG 

Full lliustrated Catalogue of Microscopes and Appa-| 

vatus sent Post free on application to UoHIGIUXY eov[ed [eIsh4Q 


le 
W. WATSON & SONS, SS N19ONGa swb 
Opticians to H.M. Government, 
313, HIGH HOLBORN, LONDON, W.C. 
and 78 Swanston Street, Melbourne, Australia. é6 >| j 
Awarded 37 Gold and other Medals at International Ex-| 
hibiticns, including 5 Highest Awards at the World’s Fair | 
Chicago, 1893, for excellence of Manufacture. 6 


R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &e. 


o 26 


20 in. 


%9 





504, with 17 in. Plates, 


505, 


No. 
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MENDHAM & CO. 


3 


Illustrations, Post Free, 6d. 


Sour & JEL. 
WESTERN ELECTRICAL WORKS, BRISTOL. 


2” 


ESTABLISHED 1876. 


, Limrrep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of i 
+ at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, April 12, 1894. 





MANUFACTURERS OF 


VEAL & CHICKEN, ' 
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KING, 


15 in. 


”» 


MUTTON. 


JA TURTLE 





For Lecture, Experimental, and other Purposes. 


Write for Large Catalogue, Fifth Edition, Royal 8vo, 145 pp., 706 
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WIMSHURST MACHINES. 
| 
ELECTRICAL APPARATUS 


No. 502, with 12 in. Plates, £2 15 


MACMILLAN AND Co. 
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Openshaw, Manchester. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘** To the solid ground 1 
Of Nature trusts the mind which builds tor sailed i 
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NEWTON & CO., 3, Fleet St., London. F. H. NALDER. Cc. W. S. CRAWLEY. 
The Great Barrier Reef of Australia aes ... 98 Slides. | H. NALDER. A. SOAMES. j 
Bacteriology (by Prof. Crookshank) ae ae Se SOLE ADDRESS— 


Ses Mec c~—IG RED LION ST, CLERKENWELL, LONDON | 


Coal Mining ... f i is 
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scent of Monte Rosa cs em oe cal OD ta 
| The St. Gothard Railway 2 oo 38» MICROSCOPES, TELESCOPES, 
er Pass to Bomba oN ast eas we ve 
National Gallery Flcuies a a ea fo ASTRONOMICAL CHRONOGRAPHS, 


&e. , &e. 
Complete Catalogue ofall the Slides published by Newton & Co. GALVANOMETERS & WHEATSTONE BRI DGES, 


and of the most recent 
OPTICAL LANTERNS FOR SCIENTIFIC DEMONSTRATION, 


PROJECTING MICROSCOPES, PROJECTING POLARISCOPES, ELECTRICAL TESTING & MEASURING APPARATUS. 


Price 6d. Post Free. RECORDING DRUMS ! 
THE NEW FOR ALL PURPOSES. 


ILLUSTRATED CATALOGUES FORWARDED FREE | 
ON APPLICATION, 


AND EVERY DESCRIPTION OF 





























Th _ 
The most Luminous Lime “Backed in half-dozens. Per tin, @/- _REOAML LONDON. . 
PRICES, NEGRETTI AND ZAMBRA, 
y Pattern A, for Spirit SOLE MAKERS OF 
onlt. 
Fiame, sin. 9/- | VORDAN'S = SUNSHINE RECORDER. 
: ws 4 Sie 11/6 Latest and Most Perfec 
) # anil oe 7in., 18/6 form. 
oe Pattern B. Price 
AUTOMATIC BURNERS & BLOWPIPES, ror spirie, 20/- £5 158. 6d. 
) FOR USE WITH For Gasoline, 22/6 With a supply of Charts. 


NEGRETTI 


AND i 


ZAMBRA, 


SCIENTIFIC 
INSTRUMENT MAKERS 
TO THE QUEEN, 


38 HOLBORN VIADUCT. 


Branches :—45 Cornhill ; 
122 Regent St., London. 


Illustrated Description 
Post Free. 


METHYLATED SPIRIT AND GASOLINE. 


INDISPENSABLE WHERE NO GAS. 





SIMPLE IN CONSTRUCTION. 


ABSOLUTELY SAFE. 





01 ' 
FOR ANALYTICAL CHEMISTS, { LS 2 
ASSAYERS, JEWELLERS, DE ‘NTISTS. — - 
JOHN J. GRIFFIN & SONS, [°- NEGRETTI —— Mlusrated Catalogu,” oo Pages, 
| 2 Vv s, Pri . . 
2 GARRICK STREET, LONDON, W.C. | Telephone No. 6583 

















Telegraphic Address : ‘‘ Negretti, London.” 
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THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on MAY 1. 
The Hospital is the largest in the kingdom; nearly 800 beds are in 
constant use. 


APPOINTMENTS :— House Physicians, House Surgeons, &c. 40 of these 
appointments are made annually. Dressers, clinical clerks, &c., appointed 
every three months. All are free to students of the college. Holders of 


resident appointments have free board. 2 . ; 
SCHOLARSHIPS AND PrizEs.—25 Scholarships and Prizes are given 


annually. Students entering in May can compete for the Entrance Scholar- | 


ships in September. 

Special arrangements have been made to enable Students entering in May 
to present themselves for examination in July. : 

Special Classes are held for the University of London Examinations. 
Special entries for Medical and Surgical Practice can be made. 

A reduction of 15 guineas is made to the sons of members of the 
profession. 

The Metropolitan and other railways have stations close to the Hospital 
and College. 

For further information apply, personally or by letter, to 

MUNRO SCOTT, Warden. 
Mile End, E. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION commences MAY 1, and Students then 
entering are eligible for the Open Scholarships offered for Competition on 
September 25 and the two following days. 

The Hospital contains 695 Beds, of which 500 are in constant occupation. 
The House Physiciancies, House Surgeoncies, Dresserships, and all other 
Appointments, are givenaccording to the merits of the Candidates, and with- 
out extra payment. 





Scholarships and Prizes amounting in the aggregate to £550 are open for | 


competition toall students. Special Classes are held for the Examinations 
of the University of Loncon. 

Four Entrance Scholarships, Two Open Scholarships in Classics, Mathe- 
matics, and Modern Languages; one of the value of £100, open to Candi- 
dates under twenty years of age; and one of the value of £50, opento Candi- 
dates under 25 years of age. ‘l'wo open Scholarships in Chemistry, Physics, 
and Biology: one of the value of £150, and another of £60, open to candi- 
dates under 25 years of age. 

For Prospectus and further information apply to the Dean, Dr. L. E. 
Suaw, Guy’s Hospital, London, S.E 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SESSION will commence on TUESDAY, MAY 1- 
Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60 awarded in October. 

There are Prizes and Scholarships of the value of £500. All Appoint- 
ments are open to Students, without extra charge. 

Special Classes for the Examinations of the University of London are 
held throughout the year, and Tutorial Classes in Medicine, Surgery, and 
ae for the January, April, and July Examinations of the ‘‘ Conjoint 
Board.” 

A Register of approved lodgings, and of private families receiving 
Boarders, is kept in the Secretary’s Office. 

Prospectuses and all particulars may be obtained from the Medical 


Secretary, Mr. G. RENDLE. 
G. H. MAKINS, Dean. 





UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 
The SUMMER SESSION begins on MAY t. The work is arranged so 
that a Student may advantageously begin his Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 


V. A. H. HORSLEY, M.B., B.S., F.R.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A., Secretary. 





PHYSIOLOGICAL AND TECHNOLOGICAL — 


LABORATORY FOR THE FERMENTATIONS. 
COPENHAGEN (30 Frydendalsvej). 


Direcror: ALFRED JORGENSEN, 


Author of ** Micro-Organisms and Fermentation.” 


Courses of Instruction, for Beginners as well as for advanced Students, in 
he Physiology and Technology of Fermentations, with particular regard to 
Prof. HANSEN’s System for the Analysis and Pure Cultivation of Yeast. 

The Laboratory possesses a numerous collection of Culture-Yeast Species, 
Wild Yeasts, and Zymogenic Bacteria. 

Manuals of Instruction:—Alfred Jérgensen: ‘‘ Micro-Organisms and 
Fermentation” (published by F. W. Lyon, Eastcheap Buiidings, London), 
New Edition, 1893. 

E. Chr. Hansen: ‘‘ Untersuchungen aus der Praxis der Garungsindustrie’ 
Beitrige zur Lebensgeschichte der Mikroorganismen), published by R. 
Oldenbourg, Munich, 2 vols., 1890-92. In French in Comptes rendus du 
Laboratoire de Carlsberg (Hagerup, Copenhagen). 

Further particulars on application to DirEcTor. 


LONDON B.Sc. 


Science Courses for London B.Sc. Intermediate Science and Pre. 
liminary Scientific Examinations 1894 and 1895 may now be 


commenced at 


University Correspondence College 


CENTRAL LONDON LABORATORIES, 
32 RED LION SQUARE, HOLBORN, W.C. 

Practical Classes in Biology, Chemistry, and Physics in the Afternoons 
and Evenings. Complete Inter. Science and B.Sc. Courses in the Vacation 
for those who cannot’attend during Term. 

During 1893, 207 U.C.C. Students were successful at London 
Science Examinations. 

Prospectus and full particulars of Classes, post free on application to 


Tue Secretary (Univ. Cor. Coll. London Office), 32 Red Lion 
Square, London, W.C 








THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 
AND 
SCHOOL OF SCIENCE. 


| PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 


EARL’S COURT, S.W. 


PrincipaLt—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Senior-Instrucror—C, CAPITO, M.I.E.E., M.I.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, ane 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 





MANSFIELD. 
BRUNTS’ TECHNICAL SCHOOL. 


WANTED, in July, a FIRST ASSISTANT MISTRESS, to take 
charge (according to the Charity Commissioners’ Scheme) under the Head 
Master, of the Girls’ side of the above School. Accommodation for 100 
Girls, from 11 to 16 years. General English Subjects, Needlework, Dress- 


| making, Cookery, Laundry Work, and Domestic Economy to be taught. 





Salary £80 to £90, according to qualification. 

Applications, with copies of testimonials, to be sent not later than April 30, 
1894, to W. N. Sartt, Clerk to Brunts’ Technical School, Mansfield, Notts., 
who will give further particulars if required. 





CORPORATION OF LANCASTER. 


STOREY INSTITUTE. 
APPOINTMENT OF PRINCIPAL. 

The Storey Institute Committee of the Corporation of Lancaster invite 
applications for the Post of PRINCIPAL of the STOREY INSTITUTE, 
from persons qualified to give instructionin one or more of the chief branches 
of Science. The salary offered is £250 a year. 

Applications must reach the undersigned (from whom a schedule of the 
duties may be obtained) not later than MAY 12. 

W. O. ROPER, Town Clerk. 








FOR SALE. 


TuHomson Quadrant Electrometer, with water-dropping apparatus, by 
Wuite, of Glasgow ; cost price, £35. ay 

Large-size Model Spectroscope, with 4 large dense glass prisms, divided 
silver to 10”, and arranged for use as Goniometer and Polariscope, by ELLIoTT 
BROTHERS ; cost price, £60. . 

30 Polariscope Objects, in case, with other accessories, by BROWNING; 
cost price, £17. 

1 3-mile Induction Coil, £16 tos. 

4-Cell Bichromate Battery, Spark stand, &c., by Lapp & Co. ; £1 155 

Mirror, on stand, for Spectroscope, by H1LGErR ; £5. 

Apply, stating price offered, to Miss Prance, Frognal, Hampstead. 





A.R.C.S. (Lond.), desires a Position as 
SCIENCE MASTER or LECTURER, in or near London. Chief 
Subjects : Chemistry, Physics, and Mathematics.—Address, ‘‘ F.C. 5., 
Faience House, Warriner Gardens, Battersea Park, S.W. 





BROWNING’S STUDENT’S SPECTRO- 
pn in perfect condition, £3 (Catalogue Price, £6 105,).—F RVER: 
natteris. 
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Sale by Auction. 


TUESDAY, APRIL 24. 
BRITISH AND EXOTIC LEPIDOPTERA, 2 EGGS OF THE 
GREAT AUK, &c 
MR. J.C. STEVENS will Sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
APRIL 24, at half-past 12 precisely, the Collection of British Lepi- 
doptera formed by the late Rev. J. Warson. of Upper Norwood. ‘Iwo 
recently-discovered eggs of the Great Auk (A/ca impennis), a magni- 
ficent Egg of the Lfyornis maximus, and other interesting eggs; 
Exotic Lepidoptera, Heads and Horns of Animals, Skins, Shells, 
Minerals, Cabinets, &c. 


On view the Day prior, 2 till 5, out Morning of Sale, and Catalogues 
ad. 


BIOLOGICAL SPECIMENS 
DISSECTION. 


ALL the forms required for the various Science Courses, notably the 
London B.Sc. Intermediate and Final. 

To show the range in the supply, we select the following few examples 
from our list of upwards of 500 types :-— 


Scytuium, 6s. 6d. per doz | PaTELLaA (large). 1s. 6d. per doz. 
AmPuioxus, 6s. 6d. ,, CuiTons (2 ins. long), 45. 55 
ASCIDIA, 45. os Nereis (large), 3s. os 
Sepia, 1s. 6d. each. HoOLoruuriAns (3 ins. long), 1s. 4@. each. 


Smaller Quantities at Proportionate Prices. 
SKELETONS AND DISPLAYED SPECIMENS 
FOR DEMONSTRATION PURPOSES. 


MUSEUM SPECIMENS. 
LISTS ON APPLICATION. 


SINEL & HORNELL, Biological Station, Jersey (C1). 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Vaucheria in reproduction, and other Alga, Ameeba, 
Actinosphzrium, Codosiga, Euglena, Stentor, Hydra, Melicerta ringens, 
Lophopus crystallinus, and others. Specimen Tube, with Drawing, Price 
15, Post Free. Living Crayfish, and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 








MARINE BIOLOGICAL ASSOCIATION | 


OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

EDWARD J. BLES, Director. 

The Laboratory, Plymouth, 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Obje>ts 
of Scientific Interest. 


Recently collected specimens of the following and other Rocks, suitable 
for Museums, and private purchasers can now be provided :—Minette, 
Knock Pike and Swindale Beck, Quartz Porphyry with Mica Crystals, 
Dufton Pike and Permian Calcareous Conglomerate, Brockram, Westmore- 
land, Labradorite Porphyrite. Eycott Hitl, Armboth Dyke and Volcanic 
Ash, Thirlmere, Augite-Mica-Diorite, Carrock Fell, Spotted Schist, Banner- 
dale, and re-crystallized Sandstone, Penrith, also a carefully selected and 
beautiful series of crystallized blue Fluor, Blende, and doubly terminated 
Calcite Quartz, and Barytes. 

Now Keady, THE GLACIALISTS’ MAGAZINE, No. 7, Price 6d. 
No. 8 in the Press. 





‘COLLECTIONS OF MINERALS, 
| ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from 1s. 6¢. each, Post Free. 
ATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


SAMUEL HENSON, 
LAPIDARY MINERALOGIST, é&e. 


ESTABLISHED 184. 


Precious Stones Cut and Mounted to any Design. Always on hand, 

ood Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

Beautiful Carved Queensland Opals, Labradorite, Rock Crystal, 
Agate, &c., &c. 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


COLLECTIONS oF MINERALS, ROCKS, ox FOSSILS. 


_ Specially prepared to meet Requirements of Students, Lecturers, &c. 


And Illustrating the various Manuals, &c., as used at all Colleges, 
Schools, &c., price 10s. 6¢. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. ‘Terms on application. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
oflocalities. All one price, 1s. 6d. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
JAS. RR. GREGOoRYW, 
MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTEST., FITZROY SQUARE, LONDON, W. 








THE ZOOLOGIST. 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 





British Ornithologists’ Union, contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
| habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish: new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
| water mollusca, with remarks en the haunts and habits of the species; and 
| other matters of general interest to those who delight in natural history. 
Reportsof the Linnean, Zoological, and Entomological Societies. Reviews 
| of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of Zoology. 


Xhere are occasional woodcuts, 





| 

| 

| HOLLOWAY’S PILLS 
CURE 

Biliousness, Sick Headache, Indigestion 

| and all Internal Complaints. 

CAN BE TAKEN BY THE MOST DELICATE 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 





Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 


SIMPKIN, MARSHALL, & CO., Ltd., Stationers’ Hall Court, E.C. 
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Just Published, 8vo, Price One Guinea. 


PAPERS AND NOTES ON THE GLACIAL GEOLOGY OF GREAT BRITAIN AND IRELAND, 


By the late HENRY CARVILL LEWIS, M.A., F.G.S., 


Professor of Mineralogy in the Academy of Natural Sciences, Philadelphia, and Professor of Geology in Haverford College, U.S.A. 
Edited from his unpublished MSS. with an Introduction, by HENRY W. CROSSKEY, LL.D., F.G.S. 


DAVENPORT’S 


a. ae we 








FOCUS SIMPLE 
AND 
KEEPING. CERTAIN. 
COOL. WILL FIT 
ORDINARY 


LANTERNS. 





Parent. PRICE #4 «4s. 
DESCRIPTIVE LIST POST FREE. 
J. H. STEWARD, 
406 STRAND, W.C., 457 WEST STRAND, W.C., 
7 GRACECHURCH STREET, ¢.C., LONDON, 





The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 


‘Instrument Company, Cambridge.”’ 


W. WILSON, formerly Foreman at Messrs. 


ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.—56 Crogsland Road, Chalk Farm, London, N.W 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 








19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecretTaries—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £20,000,000. 





| 
| 
} 
| 
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London: LONGMANS, GREEN, & CO. 


BAILLIERE, TINDALL, & COX'S 
NEW WORKS. 
FIELD GEOLOGY. 

A Text-book for Students, Land Surveyors, &c. By W. H. 
PENNING, F.G.S., and A. J. JUKES-BROWNE, F.G.S, 
New Edition, with Coloured Map, Price 7s. 6d. 
DICTIONARY OF THE ACTIVE 
PRINCIPLES OF PLANTS: 


Alkaloids, Bitter Principles, Glucosides, &c. By C. E. SOHN, 
F.I.C., F.C.S. This Day, Price 1os. 6d. 


NATURE’S HYGIENE. 
A Systematic Manual of Natural Hygiene. By C. T. KING- 
ZETT, F.I.C., F.C.S. Fourth Edition, Price 10s. 


London: BAILLIERE, 20 and 21, King William St., Strand, 


ASTRONOMICAL WORKS FOR SALE. 


ARAGO, FRANCOIS.—CEuvres. 17 Vols. 1861-62. 





43 38. 
FLAMSTEED.—Historia Coelestis. Folio, Calf. 1712. 18s, 
FLAMSTEED.—Atlas Coelestis. Folio, Half-calf. 1781, 


155. 

FLAMSTEED.—Life by Baily, with the Supplement.  4fo, 
Boards. 183537. £228. 

GRANT, R.—History of Physical Astronomy. 1852. 125. 

GREENWICH.—Results of Astronomical Observations, 
1859-80. 22 Vols. 4to. £2 25. 

NEWTON, Sir J.—Principia, in Engiish. 3 Vols. 1893. 


255. 

PONTECOULANT.—Théorie Analytique du Systéme du 
Monde. 4 Vols. Calf. 1829-46. 36s. 

MONTHLY NOTICES of the Royal Astronomical Society 


of London. Vol. 1 [1827] to 53 [1893] in 3¢ Vols., uniformly bound in 
cloth £30. 


MEMOIRS of Royal Astronomical Society of London. 
Vols. 1 tog, 14, 17, 18, 24 to 49, Part. 6 Vols. in 5. Half-mor., the 
rest as published. £18 18s. 


MACMILLAN & BOWES, CAMBRIDGE. 





LATEST PUBLICATIONS OF.THE ZOOLOGICAL 
SOCIETY OF LONDON, 


TRANSACTIONS. Vol. XIII. Part 8, price 


12s., containing the fo.lowing Papers: ‘On Remains of an Extinct 
Gigantic Tortoise from Madagasear”’ (Testudo grandidieri, vaillant) 
By G. A. Boulenger. With three plates. ‘‘On the Remains of some 
Gigantic Land Tortoises, and of an Extinct Lizard recently discovered 
in Mauritius.” By Hans Gadow, F.R.S. With three plates. 


PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, 1893. Part IV., containing the Papers read 
atthe Scientific Meetings held in November and December last. With 
13 Plates. Price 12s. 


To be obtained at the Society’s Office, 3 Hanover Square, W., or through 
any Bookseller. 


To SCIENTISTS and LANTERNISTS, &¢. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how te 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, 4 
Polarising Lanterns, Slide Making and Painting, Enlarging, “Crock, 
ing, &c, &c. Prof. MALDEN says:—‘‘A th roughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. — 
bound in Cloth, 3s. 6¢.; Postage. sd. Worth its weight in gol® 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster 
House, Mortimer Road, Kingsland, North London. 
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DIARY OF SOCIETIES. 
LONDON, 
THURSDAY, AprRit 19. 


Rovat Society, at 4.30.—On Variations observed in the Spectra of | 


Carbon Electrodes and on the Influence of One Substance on the Spec- 
trum of another: Prof. Hartley, F.R.S.—Electrical Interference Pheno- 
mena somewhat analogous to Newton’s Rings, but exhibited by Waves 
along Wires E. H. Barton.—On an Anomaly encountere! in Deter- 


! 


mination of the Density of Nitrogen Gas: Lord Rayleigh, Sec.R.S.— | 


Thermoelectric Properties of Salt Solutions: G. F. Emery. —On Rocks 
and Minerals collected by Mr. W. M. Conway in the Karakoram Hima- 
layas: Prof. Bonney, F.R.S., and Miss Raisin.—Contributions to the 
Chemistry of Chlorophyll, No. 5: E. Schunck, F.R.S.—Experimental 
Determination of Poisson’s Ratio: C. E. Stromeyer. 

Rovat INSTITUTION, at 3.—Musical Gestures: Prof. J. F. Bridge. 

LInNEAN SOcrIEety, at 8.—A Monograph of the Acetabulariez: Prof. Graf. 
zu Sohns- Laubach. 

‘CuemicaL Society, at 8.—Action of Metals on Strong Acids: G. J. 
Burch and J. W. Dodgson.—Action of Light on Oxalic Acid: Dr. A. 
Richardson. —Enzylish Jute Fibre, II.: A. Pears, jun.—Natural Oxycel- 
luloses: C Smith. 

InsTITUTION OF MECHANICAL ENGINEERS, at 7.30.—Description of the 
Grafton High-Speed Steam-Engine: E, W. Anderson. 

Camera Crus, at 8.—The Correlation of the Mouths of Insects to the 
Mouths of Flowers: Prof. F. Cheshire. 

FRIDAY, Aprtt 20. 

Rovat INSTITUTION, at 9.—Early British Races : Dr. John G. Garson. 

{NSTITUTION OF MECHANICAL ENGINEERS, at 7.30-—Description of a 
Fluid-Pressure Reversing Gear for Locom tive Engines : David Joy. 


NOW READY. (Price 2s. 6d. Subscription Price 25s. per Annum, 
Post free.) 


SCIENCE PROGRESS. 


A MONTHLY REVIEW OF CURRENT SCIEN- 
TIFIC INVESTIGATION. 


Edited by J. BRETLAND FARMER, M.A, 
WitH THE Co-OPERATION OF THE FOLLOWING EprTortat CoMMITTEE :— 
H. E. Armstronc, F.R.S., Professor of Chemistry at the City and 
Guilds of London Institute for Technical Education. 
G. F. Fitzceratp, F.R.S., Professor of Natural and Experimental 
Philosophy in the University of Dublin. 
C. S. SHerrincton, F.R.S., St. Thomas’s Hospital. 
3 : soem, F.R.S., Professor of Geology, Royal College of Science, 
ondon. 
W. j. Souvas, F.R.S., Professor of Geology in the University of Dublin. 
Ww. os - We pon, F.R.S., Professor of Zoology, University College, 


ndon. 
| G. B. Howes, F.Z.S., Professor of Zoology, Royal College of Science, 


AnstTiTUTION OF Civit ENGINEERS (Students’ Meeting), at 8.—Sinking | 


of the Cvlinder-Foundations of the Trent Viaduct under Compressed Air ; 
Henry T. White 
QvekeTtt Microscoricat C.us (20 Hanover Square, W.), at 8. 
MONDAY, Aprit 23. 
Sanitary InsTiTUTE (Parkes Museum), at 8 30.—Instruments, and Ob- 
servations and their Representation : G. J. Symons, F.R.S. 
CaMERA CLUB CONFERENCE (Society of Arts), at 3.—Address by Captain 
W. de W. Abney, C.B., F.R.S. 
Rovat GEOGRAPHICAL Society, at 8.30.—The Face of the Earth: Prof. 
C. Lapworth, F.R.S. 
TUESDAY, Aprit. 24. 
Rovat INSTITUTION, at 3.—Electric Illumination: Prof. J. A. Fleming, 
F.R.S 


CamerA Ciurn CoNFERENCE (Society of Arts), at 3. 

Kova Vi Toria Hatt (Waterloo Bridge Road).—The British Empire : 
Dr. E. G. Ravenstein. 

PHOTOGRAPHIC SOCIETY, at 8. 

instituTION oF Civit ENGINEERS, at 8.—The Training of Rivers: 
L. F. Vernon-Harcourt.—Estuaries : Henri Léon Partiot. 

WEDNESDAY, Apri 25. 

GeEoLocicat Soctety, at 8.—Further Notes on some Sections on the New 
Railway from Romford to Upminster, and on the Relations of the Thames 
Valley Beds to the Boulder Clay: T. V. Holmes.—On the Geology of 
the Pleistocene Deposits in the Valley of the Thames at Twickenham, 
with Contributions to the Fauna and Flora of the Period: Dr. J. R. Lee- 
son and G. B. Laffan. On a New Goniatite from the Lower Coal- 
Measures (Goniatites elegans): Herbert Bolton, 

ritisH ASTRONOMICAL ASSOCIATION (University College), at 5. 

Society or Arts, at 8.—Sume Recent Developments of Photographic 
Chemistry: Chapman Jones. 

THURSDAY, Aprit 26. 

Roya Society, at 4.30 —The following Papers will probably be read :— 
A Contribution to the Study of the Yellow Colouring Matter of the 
Urine: Dr A. E. Garrod.—Some Points in the Histology of the Nervous 
System of the Embryonic Lobster: E. J. Allen.—The Refractive 
Character «f the Eyes of Horses Veteri: ary Captain ‘IT. Smith.—Correc- 
tion of an Error of Observation in Part XIX. of the Author’s Memoirs on 
the Organisation of the Fossil Plants of the Coal-Measures: W. C. Wil- 
liamson, F.R.S. 

institu! 10N OF ELECTRICAL ENGINEERS, at 8.—Cost of Electrical Energy : 
R. E. Crompton. 

Sanirary !NSTITUTE (Parkes Museum), at 8.30.—Temperature of Air, 
Soil and Water. ae . 

Society oF Arts (Indian Section), at 4. 30.—-Municipal and Village Water 
Supply and Sanitation in the North-West Provinces and Oudh: Sir 
Auckland Colvin, K C.S.I., K.C.M.G. 

FRIDAY, Aprit 27. 

Rovat InstTITUTION, at 9.—Action of Light on Bacteria and Fungi: Prof. 
H. Marshall Ward, F.R.S. 7 , 

Amateur ScigntiFic Society (Memorial Hall, Farringdon Street), at 7. 

Puysicat. Society, at 5.—The Mechanism of Electrical Conduction: Dr. 
C. V. Burton.—A Graphic Method of Construciing the Curves of Cur- 
rent in Electromagnets and Transformers: Major Hippesley, R.E.—The 
Design and Winding of Alternate Current Electro-magnets ; Prof. S. P. 


Thompson, F.R.S. 
SATURDAY, Aprit 28. 
Rovat Boranic SocigTY, at 3.45. 
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London. 
H. Marsuatt Warp, F.R.S., Professor of Botany, Royal Indian 
Engineering College, Cooper's Hill, Staines. 


Contents of APRIL NUMBER: 

EPIGENESIS or EVOLUTION. ByG.C. Bourne, M.A.. Fellow of 
New College, Oxford. 

On OUR PRESENT KNOWLEDGE of the NUMERICAL VALUE 
of the MECHANICAL EQUIVALENT of HEAT. By E. H. 
Grirritus, M.A. 

RESEARCHES on PROTEID METABOLISM By E. H. Srartina, 
M.D.. Lecturer on Physiology at Guy’s Hospital, London 

The EVOLUTION of IGNEOUS ROCKS. By Atrrep Harker, 
M.A.. Fellow of St. John’s College, Cambridge. 

VERMES, CCELENTERATA, and PROTOZOA. By Svyonevy J. 
Hickson, M.A., D.Sc., Fellow of Downing College, Cambridge. 

On the STUDY of ADAPTATION ian PLANTS. By K. Gogset, 
Ph.D., Professor of Botany in the University of Munich. 


London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. 


MESSRS. MACMILLAN & C0.’S 
NEW BOOKS. 


THE THEORY OF HEAT. By 
THOMAS PRESTON, M.A. (Dub.), Fellow of the 
Royal University of Ireland, and Professor of Natural 
Philosophy, University College, Dublin. 8vo. 17s. net. 


A TREATISE ON HYDROSTATICS. 
By ALFRED GEORGE GREENHILL, F.R.S., Pro- 
fessor of Mathematics in the Artillery College, Woolwich. 
Crown 8vo. 7s. 6d. 


ESSAYS tw HISTORICAL CHEMIS- 
TRY. By T. E. THORPE, Ph.D., B.Sc. (Vict.), Sc.D. 
(Dub.), F.R.S., Professor of Chemistry in the Royal Col- 
lege of Science, South Kensington, London. Crown 8vo. 
8s. 6d. net. 

MR. PATTISON MUIR IN “* NATURE,”—“T fancy 
that most people who take up the book, if they have some little 
acquaintance with chemistry, will not care to put it down till 
they haye read it through ; and that those who dip into it, know- 
ing no chemistry, will determine to become more familiar with 
this, the most fascinating and the most human of the sciences.” 


A MANUAL OF MICROCHEMICAL 


ANALYSIS. By Prof. H. BEHRENS, of the Polytechnic 
School in Delft, Holland. With an Introductory Chapter 
by J. W. Jupp, F.R.S., Professor of Geology at the 
Royal College of Science. With 84 lllustrations drawn by 
the Author. Crown 8vo, 6s. 


AERO-THERAPEUTICS; or, THE 


TREATMENT OF LUNG DISEASES BY CLI- 
MATE. Being the Lumleian Lectures for 1893, delivered 
before the Royal College of Physicians, With an Address 
on the High Altitudes of Colorado. By CHARLES 
THEODORE WILLIAMS, M.A., M.D. Oxon., 
F.R.C.P., Senior Physician to the Hospital for Consump- 
tion and Diseases of the Chest, Brompton, late President of 
the Royal Meteorological Society. S8vo. 6s, net. 
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CHEMICAL 


in HISTORICAL CHE- 


By T. E. THORPE, F.R.S., Professor 


ESSAYS 


MISTRY. 


of Chemistry in the Royal College of Science, South | 


Kensington, London. Crown 8vo, 8s. 6d. net. 


HISTORY of CHEMISTRY from the 
EARLIEST TIMES to the PRESENT DAY. By 
ERNST VON MEYER, Ph.D. Translated by GEoRGE 
McGowan, Ph.D. 8vo, 14s. net. 


EXPERIMENTAL PROOFS of CHE- 
MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph.D., F.R.S., Professor of Chemistry in 
University College, London. Second Edition. Pott 8vo, 
2s. 6d. 


CHEMICAL THEORY for BE- 
GINNERS. By LEONARD DOBBIN, Ph.D., and 
JAMES WALKER, Ph.D., D.Sc., Assistants in the 
Chemistry Department, University of Edinburgh. Pott 
8vo, 2s. 6d. 


OUTLINES of GENERAL CHE- 


MISTRY. By Prof. WILHELM OSTWALD. Trans- 
lated by J. WALKER, D.Sc., Ph.D. 8vo, ros. net. 


INORGANIC and ORGANIC CHE- 
MISTRY. A Complete Treatise on Inorganic and 
Organic Chemistry. Ky Sir H. E. ROSCOE, F-.R.S., 
and Prof. C. SCHORLEMMER, F.R.S. _ Illustrated, 
8vo. Vols. I. and If. Inorganic Chemistry. Vol. I. 
Tne Non-Metallic Elements, 21s. Vol. If. Part I. 
Metals, 18s. Vol. II. Part If. Metals, 18s. Vol. III. 
Organic Chemistry. Parts I., If., IV., and VI., 21s. 
each. Parts III. and V., 18s. each. 


INORGANIC CHEMISTRY for BE- 
GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JoserH LuNtv, B.Sc. Globe 8vo, 2s. 6d. 


LESSONS in ELEMENTARY CHE- 


MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, F.R.S. Sixth Edition, thoroughly 
Revise l. KFeap. 8vo, 4s. 6d. 


A TEXT-BOOK of 


CHEMISTRY. 


INORGANIC 


By Prof. IRA REMSEN, §8vo, 16s. 


INORGANIC CHEMISTRY. By the 


same. Crown 8vo, 6s. 6d. 


ORGANIC CHEMISTRY. 


same. Crown 8vo, 6s. 6d. 


By the 


STUDENTS. 


The ELEMENTS of CHEMISTRY 


By the same. New Edition. Fcap, 8vo, 2s. 6d. 


PRACTICAL INORGANIC CHE- 
MISTRY. By FRANCIS JONES, F.R.S.E. Feap. 8v0, 
25. . 


‘PRACTICAL ORGANIC CHEMIS- 


TRY. 


A SERIES of CHEMICAL PROB- 
LEMS, WITH KEY. By T. E. THORPE, F.R.S 
New Edition. Revised by W. TATE, Fcap. 8vo, 2s. 


CHEMICAL ARITHMETIC. With 
1200 —— — a es M.A. 2nd Edition, 
revised. Feap. 8vo, 45. 6c. 


By J. B. COHEN, Ph.D. Feap. Svo, 2s. 6d. 


The ELEMENTS of THERMAL 
CHEMISTRY. By M. M. PATTISON MUIR, M.A., 
F.R.S.E., assisted by D. M. WILSON. With a Plate. 8vo, 
12s. 6d. 


A TEXT-BOOK of the PHYSIOLOGI- 
CAL CHEMISTRY of the ANIMAL BODY, including 
an Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S. Vol. II. The 
Physiological Chemistry of Digestion. With two Chromo- 
Lithographic Charts by SPILLON and WILKINSON. 8vo, 
18s. (Vol. I. 8vo, 18s.) 


The CHEMICAL BASIS of the ANI- 
MAL BODY. An Appendix to Foster's ‘‘ Text-Book of 
Physiology.” Fifth Edition. By A. SHERIDAN LEA, 
M.A., D.Sc., F.R.S., University Lecturer in Physiology 
in the University of Cambridge ; Fellow of Caius College. 
8vo, Cloth, 7s. 6d. 


The FOOD of PLANTS. An Introduc- 
tion to Agricultural Chemistry. By A. P. LAURIE, 
M.A., Fellow of King’s College, Cambridge, adviser in 
Technical Education to the Bedfordshire County Council. 
Pott 8vo, Is. 


BLOWPIPE ANALYSIS. By J. Lan- 
DAUER. Authorised ‘Translation by J. Tayzor, of 
Owens College, Manchester. New and thoroughly Re- 
vised Edition. Globe 8vo, 45. 6d. 


METHODS of GAS ANALYSIS. By 
Dr. WALTHER HEMPEL., Translated by Dr. L. M- 
DENNIS. Crown 8vo, 7s. 6d. 


THE CHEMISTRY of PHOTO- 
GRAPHY. By RAPHAEL MELDOLA, F.R.S. 
Professor of Chemistry, Technical College, Finsbury- 
Crown 8vo, 6s. [Nature Series. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 


PHYSIOGRAPHY: an Introduction to | 


the Study of Nature. With Illustrations and Coloured 
Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY 
—THE MOVEMENTS OF THE EARTH. By J. 
NORMAN LOCKYER, C.B., F.R.S. Cr. 8vo. Sewed. 
1s. 6d. 
BOOKS BY SIR ARCHIBALD GEIKIE, F.R.S. | 

ELEMENTARY LESSONS IN| 


PHYSICAL GEOGRAPHY. Illustrated with Wood- 
cuts and Ten Plates. Fcap. 8vo. 4s. 6d. 


QUESTIONS ON GEIKIE’S ELE- 
MENTARY PHYSICAL GEOGRAPHY. For the use 
of Schools. Feap. 8vo. 1s. 6d. 





With | 


[Sctence Primers, 


PHYSICAL GEOGRAPHY. 


Illustrations. Pott 8vo. Is. 


TEXT-BOOK OF GEOLOGY. With 


Illustrations. Third Edition. Revised and Enlarged. 
Med. 8vo, 28s. 


CLASS-BOOK OF GEOLOGY. Illus- 


trated with Woodcuts. Second Edition. Crown 8vo. 
4s. 6d. } 


GEOLOGY. 


8vo. Is. 


With Illustrations. Pott 


[Science Primers. 


Box of Geological Specimens to illustrate Geikie’s 
Primer of Geology. tos. 6d. 


OUTLINES OF FIELD GEOLOGY, 


New and Revised Edition. Extra Feap. 8vo. 35. 6d. 


GEOLOGICAL SKETCHES AT 


as AND ABROAD. With Illustrations. 8vo. 
10s. 6d, 


THE SCENERY OF SCOTLAND 
VIEWED IN CONNECTION WITH ITS PHYSICAL 
GEOLOGY. With a Geological Map and Illustrations. 
Second Edition. Crown 8vo. 125. 6d. 


TABLES FOR THE DETERMINA- 
TION OF THE ROCK-FORMING MINERALS. 
Compiled by F. LOEWINSON. LESSING, Professor of 
Geology at the University of Dorpat. Translated from 
the Russian by J. W. GREGORY, B.Sc., F.G.S., of the 
British Museum (Natural History), with a chapter on the 
Petrological Microscope by Professor G. A. J. COLE, 
M.R.I.A., F.G.S. Super Royal 8vo. 45. 6d. net. 


PHYSICS OF THE EARTH'S 
CRUST. By the Rev. OSMOND FISHER, M.A., 

_ F.G.S., Rector of Harlton, Hon. Fellow of King’s College, 
London, and late Fellow and Tutor of Jesus College, 


Cambridge. Second Edition, altered and enlarged. 
8vo. 125. 
COAL: Its History and Uses. By 


Professors GREEN, MIALL, THORPE, RUCKER, 
and MARSHALL. Edited by Prof. THORPE. §8vo. 
12s. 6d. 


ECONOMIC GEOLOGY OF THE 
UNITED STATES. With Briefer Mention of Foreign 
Mineral Products. By RALPH S. TARR, B.S., F.G.S.A. 
Assistant Professor of Geology at Cornell University. 
8vo. 16s. net. 


THE GEOLOGY OF NOVA SCOTIA, 
NEW BRUNSWICK, AND PRINCE EDWARD 
ISLAND; or, Acadian Geology. By Sir J. W. DAWSON, 
LL.D., F.R.S., F.G.S., Principal and Vice-Chancellor of 
M‘Gill College and University, Montreal. Fourth Edition, 
with Map, Illustrations, and Two Supplements. Royal 8vo. 
21s. 


OBSERVATIONS ON THE GEO- 
LOGY AND ZOOLOGY OF ABYSSINIA, made 
during the progress of the British Expedition to that 
country in 1867-1868. By W. T. BLANFORD, F.R.S., 
Deputy Superintendent of the Geological Survey of India ; 
late Geologist to the Abyssinian Expedition. With IIlus- 
trations and Geological Map. 8vo. 215. 


MICROSCOPICAL PHYSIOGRA- 
PHY OF THE ROCK-MAKING MINERALS. An 
Aid to the Microscopical Study of Rocks. By H. 
ROSENBUSCH. Translated and abridged for use in 
Schools and Colleges by JOSEPH P. IDDINGS. _Iilus- 
trated by 121 Woodcuts and 26 Plates of Photomicrographs. 
8vo. 245. 


ELEMENTS OF CRYSTALLO- 
GRAPHY FOR STUDENTS OF CHEMISTRY, 
PHYSICS, AND MINERALOGY. By GEO, HUNT- 
INGDON WILLIAMS, Ph.D., Assistant Professor in 
the Johns Hopkins University. Crown 8vo. 6s. 


MACMILLAN AND CO., LONDON. 











NATURE [ApRIL 19, 1894 


cc 


~ PERKEN, SON AND RAYMENT, MANUFACTURERS. 





CATALOGUE IS SENT POST FREE. | 
£f 33 ff 3 ( 
OPTIMUS * SCOUT. OPTIMUS 
Medium size. Clear Definition. Good Field. 
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times. 
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140/ | Slides, ‘‘Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod | 
‘fae | and best Waterproof Case. 
For General Excellence, Definition, and Magnifyine Pow ee | Giving Pictures of the following sizes in inches. 
Gpivuding purchasers to test our Field and = ap Behagront Nee emo | at X 3h] 6b x 42 | 8b X 6h) 10 x 8) 12 x ro] 15 x 12 
rid. 
£10 £12 #215 £20 £25 £30 

















PERKEN, SON & RAYMENT, “.icums.s 


LANTERN STEREOSCOPE. 


TESLA’S APPARATUS. 
WIMSHURST MACHINES from £115 to £50. 
AMMETER and VOLTMETER COMBINED, 


Suitable for Schools, £2 10 O. 


LONDON. | 


(ANDERTON’S PATENT.) 








HARVEY AND PEAK, 


(By Special Appointment to the Royal Institution of Great Britain), 


56, CHARING CROSS ROAD, LONDON, W.C. 





TO SCIENCE LECTURERS. 


> Sea ++ 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 








See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant CARPENTER, Esy., Prof. Forses, &c. Minia- 
ture Triple Lantern constructed for B. J. MALDEN, Esq., thisseason. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. Grartan Guinness, Madame 
ApkgLINA Parti, &c. Patent Pamphengos Science Lanterns. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 180 choice Engravings, 6¢.; Postage, 3d. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
iets Free.—W. C. HUGHES, Spgciacist, Brewster House, 82 Mortimer 
Road, Kingsland, N. 





SCIENTIFIC 


WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series:— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN, 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON, 
ROBERT WILHELM BUNSEN. 
BARON ADOLF ERIK NORDENSKJOLD. 
LORD KELVIN. 

HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 





SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRi [VANOWITSH MENDELEEFF. 
LOUIS PASTEUR. 

SIR ARCHIBALD GEIKIE. 











N.B.—The Portrait of Sir A. Geikie is the First of a New Series. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set 
of 28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, S1RAND. 





Printed by Ricuarp CLav anv Sons, Limrrep; at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City ot London, and published by 
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NEWTON & CO., 3 Fleet St., London. 


Scientific Jnstrument Makers. 
(By Special Appointment to the Royal Institution.) 


CROVA’S DISC. 


For use with the Lantern, 
forillustrating motion of sound 
and light waves. 
Complete, 2°7/G- 


NEW CATALOGUE 


tion with the Lantern. 
Scientific and other Slides. 
Post Free, @ Stamps. 











The most Luminous Lime Cylinders made. Turned perfectly 
true out of Solid Stone Lime, Packed in half-dozens. Per tin, 2/- 





BECK’S MICROSCOPES. 


No. 25A.—THIS MODEL, with 
I-in, and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 


£6 10s. 


No. 258.—THIS MODEL, with 
3-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 


£7 5s. 








No. 298.—The addition of Abbe 
Condenser to 258 with Iris 
Diaphragm and Focussing 
and Swinging Adjustments, 

STAND No. 25. £8 15s. 


FULL PARTICULARS FREE on APPLICATION to 


R. & J. BECK, 68 Cornhill, London, E.C. 





of Lanterns, Special Appara- | 
tus for Scientific Demonstra- | 


BROWNING’'S SPECTROSCOPES. 





The Student's Spectroscope has a prism of extremely dense glass, of very 
superior workmanship ; the circle is divided, and reads with a vernier to 
single minutes ; the slit is furnished with a reflecting prism, by means of 
which two spectra can be shown in the field of view at the same time. The 
instrument will divide the D line in the Solar Spectrum, or the yellow Sodium 
lines distinctly. With aslight alteration of the adjustments, the instrument 
can be used for taking the refractive and dispersive powers of solids or 


| ‘liquids. The Student’s Spectroscope is the best instrument for the Labora- 


| 
| 
| 
| 
| 


| 
| 
| 
| 


tory and for all general work in Spectrum Analysis. 


PRICE, COMPLETE IN CABINET, £6 10s. Od. 
Lllustrated Catalogue of Spectroscopes, post free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER. 


Latest and Most Perfect 
orm. 


Price 


£5 15s. 6d. 


With a supply of Charts. 


NEGRETTI 


AND 


ZAMBRA, 


SciENTIFIC 
INSTRUMENT MAKERS 
TO THE QUEEN, 

38 HOLBORN VIADUCT. 
Branches :—45 Cornhill ; 
122 Regent St., London. 
lilustrated Description 
Post Free. 








is 


NEGRETTI & ZAMBRA’S “ Illustrated Catalogue,”’ 600 Pages, 
. 1200 Engravings, Price 5s. 6d. 


Telephone No. 6533. Telegraphic Address: ‘* Negretti. London.’ 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY next (MAY 1), at Three o’clock, Prof. J. W. Jupp, F.R.S., 
V.P.G.S. First of Three Lectures on “ Rubies’; their Nature, Origin, 
and Metamorphoses.” Half-a-Guinea the Course. 

THURSDAY (MAY 3), at Three o'clock. Prof. Dewar, M.A., LL.D., 
F.R.S, First of Three Lectures on ‘‘The Solid and Liquid States of 
Matter.”” Half-a-Guinea. 

SATURDAY (MAY s), at Three o'clock. \ 
D.C.L., F.R.S., First of Three Lectures on ‘Colour Vision.’’ 
Tyndall Lectures.) Half-a-Guinea. 

Subscription to all the Courses in the Season, Two Guineas. 


Captain Asney, C.B., 
(The 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 
SUMMER SESSION, 1894—MAY 1 to JULY 13. 


LABORATORY COURSES. 
o Prof. HeEnpErRsSON, M.A., D.Sc. 
Prof. Mitus, D.Sc., F.R.S. 


“: \} Prof. Sexton, F.LC., F.CS. 





Chemist a: 
Technical Chemistry 

Metallurgy ... w+ ss 
Mineralogy ... ... + 


LECTURE COURSES. 
Organic Chemistry ... .. Prof. Henperson, M.A., D.Sc. 
Mine Surveying ... a Mr. L. H. Cooke, A.R.S.M. 
TUTORIAL CLASSES. 
Mathematics a: - ww 
Theoretical Mechanics ... «+ } Mr. BENNETT. 


rawing ee — i 
Wood Workshop alta } Me, Hamsn.rew. 


Further particulars on application to 


JOHN YOUNG, B.Sc., Secretary. 
38 Bath Street, Glasgow. 


EDINBURGH SUMMER MEETING. 
EIGHTH SESSION. 
AuGusT 6—31. 


A. APPLIED ETHICS AND SOCIOLOGY.—Courses by Prof. 
Gevpes (Contemp>rary Social Evoluti »n); J. S. Sruart GLENNIE 
pe ye of History); M. Demotins (La Société Francaise) 
and thers. 


B. EDUCATION, HYGIENE, AND BIOLOGY.—Courses by Prof. 
Liovp Morac an (Psychology for Teachers); Mrs. Boote (Thought 
Processes); J. ArnTHUR THOMSON (History of Animal Life), and 
others. Course or S.oyp. 


C. GEOGRAPHY.—Courses by J. G. Gooocuitp (Geological Excursions) ; 
A. J. Hersextson (Regional Survey); R. Turnsuct (Flora of 


the District), and others. Art Stuptos. 


Prospectus from the Secretary, Riccarpo SterHens, M.B., University 
Hall, Ramsay Garden, Edinburgh. 


THE VICTORIA UNIVERSITY. 


The following Examinations will be held at Owens College, Manchester; 
University College, Liverpool ; and Yorkshire College, Leeds. in JUNE. 
_An Entrance Examination in Arts (introductory to the Faculty of Medi- 

cine), on MONDAY, JUNE 18, and following days. 

An Entrence Examination in Arts (introductory to the Faculty of Music), 
on MUNDAY, JUNE 38, and following days. 

A Preliminary Examination (introductory to the Faculties of Arts, 
Science. and Law), on THURSDAY, JUNE 14, and following days. 

The Examination Fee (£2). accompanied by a list of the Subjects pre- 
sented, must be sent to the REGIsTRAR (from whom conditions of entrance 
and further particulars can be obtained), on or before JUNE 1. 


Manchester, April 1894. 





BACTERIOLOGICAL DEPARTMENT. 
KING’S COLLEGE, LONDON. 
Director of the Laboratory: Prof. CROOKSHANK, M.B. 
Demonstrator: Dr. HEWLETT. 
The Laboratory is open daily from roa.m. to 5 p.m. forINSTRUCTION 
and ORIGINAL RESEARCH. 
Fee fur one month. £5 5s. 
Evening Class, M snday, 7 p.m. to 9 p.m., £2 2s. 


Evening Class on Fermentation, Wednesdays,7 p.m. to 9 p.m., £2 2s. 
For Syliabus apply to the SecrETaRrY. 





UNIVERSITY COLLEGE, LONDON. 


FACULTY OF MEDICINE. 
The SUMMER SESSION begins on MAY 1. The work is arranged so 
that a Student may advantagewusly begin his Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 
V. A. H. HORSLEY, M.B., B.S., F.R.S., Dean of the Faculty. 
J. M. HORSBUKGH, M.A., Secretary. 





LONDON B.Sc. 


Science Courses for London B.Sc. Intermediate Science and Pre. 
liminary Scientific Examinations 1894 and 1895 may now be 
commenced at 


University Correspondence College. 


CENTRAL LONDON LABORATORIES, 
32 RED LION SQUARE, HOLBORN, W.C. 


Practical Classes in Biology, Chemistry, and Physics in the Afternoons 
and Evenings. Cmplete Inter Science and B.Sc. Courses in the Vacation 
for those who cannot attend during Term. 


During 1893, 207 U.C.C. Students were successful at London 
Science Examinations. 
Prospectus and full particulars of Classes, post free on application to 


Tue Secretary (Univ. Cor. Coll. London Office), 32 Red Lion 
quare, London, ° 








CORPORATION OF LANCASTER. 
STOREY INSTITUTE. 
APPOINTMENT OF PRINCIPAL. 

The Storey Institute Committee of the Corporati n of Lancaster invite 
applications for the Post of PRINCIPAL of the STOREY INSTITUTE, 
from persons qualified to give instructionin one or more of the chief branches 
of Science. The salary offered is £250 a year. 

Applicati ns must reach the undersigned (from whom a schedule of the 
duties may be obtained) not later than MAY 12. 

W. O. ROPER, Town Clerk. 








THE YORKSHIRE COLLEGE, LEEDS. 
The Post of LECTURER in BOTANY will be vacant on OCTOBER 1, 
1894. Sripend £150, with a proportion of Fees. Particulars on application 
to the REGISTRAR. 
Applications will be received up to MAY 31. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Vaucheria in reproduction, and other Alga, Amceba, 
Actinosphzrium, Codosiga, Euglena. Stentor, Hydra, Melicerta ringens, 
Lophopus crystallinus, and »thers. Specimen lube, with Drawing, Price 
1s., Post Free. Living Crayfish, and other l'ypes for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 





MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Lep'oplana ; Lineus, Amp iporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, _Pecten; 
Buyula, Crisia. Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllum, Raia, &c., &c. 


F i d detailed lists apply to 
ee Te , ae EDWARD J BLES, Director. 


The Laboratory, Plymouth. 


COLLECTIONS oF MINERALS, ROCKS, on FOSSILS. 


Specially prepared to meet Requirements of Students, Lecturers, &c. 


And Illustrating the various Manuals, &c., as used at all Colleges, 
Schools, &c., price ros. 6d. to 42s. and upwards. Special Instruction an 
Collections for Travellers, Prospectors. &c. erms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
oflocalities. All one price, rs. 6@ each, pst free. Lis free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
JAS. R. GREGORY: 
MINERALOGIST AND GEOLOGIST; 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 
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COLLECTIONS OF MINERALS 
ROCKS, OR FOSSILS, 


For the Use of Students, Be Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, ont Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from rs. 6a. each, Post Free. 
CaTaLoGuEs GRATIs. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


SAMUEL HENSON, 
LAPIDARY MINERALOGIST, &e. 


ESTABLISHED 1840. 


Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

Beautiful Carved Queensland Opals, Labradorite, Rock Crystal, 
Agate, &c., &c. 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Earth, Hakodadi, Japan. Collections and Apparatus for 


Dia 
Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, w. 


F. H. BUTLER, ™.A. Oxon., Assoc.R.S.Mines. 


NATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 














Dealer in Rocks, Minerals, Fossils, and other Objects. | 


of Scientific Interest. 

Recently collected specimens of the followiag and other Rocks, suitable 
for Museums, and private purchasers can now be provided :—M inette, 
Knock Pike and Swindale Beck, Quartz-Porphyry with Mica Crystals, 
Dufton Pike and Permian Calcareous Conglomerate, Brockran, Wes tmore- 
land, Labradorite Porphyrite. Eycott Hul, Armboth Dyke and Volcanic 
Ash, Thirlmere, Augice-Mica-Diorite, Carrock Fell, Spotted schist, B anner- 
dale, and re-crystallized Sandstone, Penrith, also a carefully selected and 
beautiful series of crystallived blue Fluor, Blende, aad doubly terminated 
Calcite Quartz, and Barytes 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 7 and 8, 
Price 6¢. No.9 in the Press. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 





Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pony | | 


Netsukis, China, Lacquer, Gongs. Shells. and other Curios. 


BEST DRAPER’S INK (DICHROIC) 
BLACK 


When this Ink is used writing 
INK 


becomes a pleasure. 
KNOWN 


Can bochesined in London, through Messrs. BarcLay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES 





May be had from all Stationers 


In Jars, 6d., is., & 2s, each. 





Holloway’s Ointment and Pills may be obtained of 


all Medicine Vendors. 


Se 


NATURAL SCIENCE. 


A Monthly Review of Scientific Progress. 





CONTENTS of MAY Number. 
I.—CONTINENTAL GROWTH AND GEOLOGICAL 
PERIODS. 


T. Mecrarp Reape, F.G.S. 


Il. a AND FLIGHT. 
. W. Heaptey, M.A. 


a-ammee, HISTORY OF THE FLOWER. 
Joun C. Wittis, M.A 


1V.—THE GEOGRAPHICAL DISTRIBUrION OF SCOR- 
PIONS. 
R. I. Pocock. 


V.—RECENT WORK ON INSECTS. 
G. H. Carpenter, B.Sc. 


NOTES AND COMMENTS. 
REVIEws. 
News. 


LONDON : MACMILLAN & CO. 
PRICE ONE SHILLING NET. 


CONTEMPORARY SCIENCE SERIES. 


Crown 8vo, Cloth, Price 6s. 


MAN AND WOMAN: 


| A STUDY OF HUMAN SECONDARY SEXUAI, 
| CHARACTERS. 


By HAVELOCK ELLIS, 


Author of ‘‘The Criminal,” ‘*The WNationalisation of 
Health,” &c. 


WITH NUMEROUS ILLUSTRATIONS. 


CONTENTS, 


Introduction—How to approach the Problem—The 
Growth and Proportions of the Body—The Pelvis—The 
Head—The Senses—Motion—The Intellectual Impulse 
—Metabolism—The Viscera—The Functional Periodi- 
city of Women—Hypnotic Phenomena—The Affecta- 
| bility of Women—The Artistic Impulse— Morbid Psychic 

Phenomena — The Variational Tendency of Men— 
| —— and Mortality—Conclusion. 


LonpDoN: WALTER SCOTT, LimIrTep, 
24 WARWICK LANE, PATERNOSTER ROW. 











FOR 


MONSTER REFLECTING TELESCOPES. 


By Sir HOWARD GRUBB, 
M.A.I., F.R.S., Vice-Pres. R.D.S., Sci. Proc. R.D.S. 


Vol. viii. N.S. Part 3, No. 28. 
WILLIAMS & NORGATE, LONDON and EDINBURGH. 


‘ NEW FORM OF EQUATORIAL MOUNTING 





Nh 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Counc il of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Exzellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 





| matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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Just Published, 8vo, Price One Guinea. 


PAPERS AND NOTES ON THE GLACIAL GEOLOGY OF GREAT BRITAIN AND IRELAND. 


By the late HENRY CARVILL LEWIS, M.A., F.G.S., 
Professor of Mineralogy in the Academy of Natural Sciences, Philadelphia, and Professor of Geology in Haverford College, U.S.A. 


Edited from his unpublished MSS. with an Introduction, by HENRY W. CROSSKEY, LL.D., F.G.S. 


“‘ The best Encyclopedia ever brought out.”—DLaily Chronicle. 
NEW SERIAL ISSUE IN MONTHLY PARTS OF 
CHAMBERS’S ENCYCLOPADIA, 


A DICTIONARY or UNIVERSAL KNOWLEDGE. 
To be completed in 74 Parts at 1s. each (exclusive of Maps). 


Part I. ready March 31, 1894. 
The work can also be had complete in 10 Volumes, 
Cloth, £5; half-morocco, £7 Ios. 

“*There is exhaustiveness in the selection of subjects, enterprise in 
securing specialists as contributors, and accuracy, clearness, competency, 
and conciseness in the treatment of the articles.” —7imes. 

W. & R. CHAMBERS, LIMITED, 

7 PATERNOSTER Row, LONDON; anp EDINBURGH. 

Price 6s. 


Just Published. Crown 8vo. 


LAW AND THEORY IN CHEMISTRY: 


A Companion Book for Students. 
By DOUGLAS CARNEGIE, 


Sometime Scholar and Demonstrator in Chemistry of Gonville and Caius, 
Cambridge. 


London: LONGMANS, GREEN, & CO. 


Just Published, Crown 8vo, Price 5s. 
INTRODUCTION TO THE MATHEMATICAL THEORY OF 


THE STRESS AND STRAIN OF ELASTIC SOLIDS. 


By BENJAMIN WILLIAMSON, D.Sc., D.C.L., F.R.S., 


Fellow and Senior Tutor of Trinity College, Dublin. 


London: LONGMANS, GREEN, & CO. 





“DAYVYENPORT’S. 


NEW SMALL ELECTRIC 










FOCUS SIMPLE 
AND 
KEEPING. CERTAIN. 
cooL. WILL FIT 
ORDINARY 


LANTERNS. 


PATENT. PRICE £4 4s. 
DESCRIPTIVE LIST POST FREE. 

J. H. STEWARD, 

406 STRAND, W.C., 457 WEST STRAND, W.C., 
7 GRACECHURCH STREET, E.C., LONDON, 


London: LONGMANS, GREEN, & CO. 


KERNER’S BOTANY. 
PART I. will be published on the FIRST of MAY. 


To be completed in Sixteen Monthly Parts, imp. 8vo. 
Price 2s. 6d. each, net. 


THE 


NATURAL HISTORY OF PLANTS: 


Their Forms, Growth, Reproduction, and Distribution. 


From the German of 
ANTON KERNER VON MARILAUN, 


Professor of Botany in the University of Vienna. 


By F. W. OLIVER, M.A., D.Sc., 


Quain Professor of Botany in University College, London. 


WITH THE ASSISTANCE OF MARIAN BUSK, B.Sc. 
and MARY EWART, B.Sc. 


With about rooo Original Woodcut Illustrations and 
Sixteen Plates in Colours. 

KERNER’S “ Narurat History or PLants,” now for the first time 
presented to English readers, is one of the greatest works in Botany ever 
issued from the press. Its province is the whole realm of Plant Life, and 
its purpose, as conceived by the author, Prof. ANTON KERNER VON 
Maricaun, of Vienna University, is to provide ‘‘a book not only for 
specialists and scholars, but also for the many.” 


*.* Detailed Prospectus Post-free‘on application. 


London : BLACKIE & SON, LimirTeD, Old Bailey. 
Messrs, BELL'S BOOKS. 


Three Vols., Post 8vo. 75. 6¢. each. 


BRITISH FUNGUS-FLORA. A 


Classified TText-Book of Mycology. By GEORGE 
MASSEE, Author of ‘The Plant World.” With 
numerous Illustrations. 

*.* A Supplementary Volume, completing the work, is in the press. 

** A text-book of mycology worthy both of the importance of the subject 





| and of the confidence of the student."—Westminster Review. 


Feap. 8vo, Cloth, Limp. 45. 6d. 


THE BOTANIST’S POCKET-BOOK, 


Containing, in a tabulated form, the Chief Characteristics of 
British Plants, with the Botanical Names, Soil or Situation, 


| Colour, Growth, and Time of Flowering of every Plant, 


arranged under its own Order, with a copious Index. By 
W. R. HAYWARD. Seventh Edition. 





LONDON : 


GEORGE BELL & SONS; 
YORK STREET, COVENT GARDEN. 


W. WILSON, formerly Foreman at Messrs. 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.— 56 Crogsland Road, Chalk Farm, London, N.W. 


Spectrometers, Spectro- 
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DIARY OF SOCIETIES. 
LonpDoON. 
THURSDAY, Aprit 26. 

Royat Socirty, at 4.30.—On the Specific Heats of Gases at Constant 
Volume. Part JI. Carbon Dioxide. Part III. The Specific Heat of 
Carbon Dioxide as a Function of Temperature: J. Joly, F.R.S.— 
A Contribution to the Study of the Yellow Colouring Matter of the 
Urine: Dr. A. E. Garrod.—Some Points in the Histology of the Nervous 
System of the Embryonic Lobster: Allen.—The Refractive 
Character of the Eyes of Horses: Veterinary-Captain F. Smith.—Correc- 
tion of an Error of Observation in Part XIX. of the Author’s Memoirs on 
the Organisation of the Fossil Plants of the Coal-Measures: W. C. Wil- 
liamson, F.R.S.—Report on some of the Changes produced in Liver Cells 
by the Action of some Organic and Inorganic Compounds: Dr. Brunton, 
F.R.S., and Dr. Delépine.—Note on the Production of Sounds by the 
Air-bladder of certain Siluroid Fishes: Profs. Bridge and Haddon. 

{nsTITUTION OF ELECTRICAL ENGINEERS, at 8.—Cost of Electrical Energy : 

Crompton. 

Sanitary InstTiTuTE (Parkes Museum), at 8.30.—Temperature of Air, 
Soil and Water. 

Socigty oF ARTS (Indian Section), at 4.30.—Municipal and Village 4 
Supply and Sanitation in the cree West Provinces and Oudh: 
Auckland Colvin, K.C.S.I., K.C.M 


FRIDAY, Aprit 27. 

Rovac INsTITUTION, at 9.—Action of Light on Bacteria and Fungi: Prof. 
H. Marshall Ward, F.R.S. 

AMATEUR SCIENTIFIC Society (Memorial Hall, Farringdon Street), at 7 

Puysicat Society, at 5.—The Mechanism of Electrical Conduction : ve. 
C. V. Burton.—A. Graphic Method of Constructing the Curves of Cur- 
rent in Electromagnets and Transformers: Major Hippesley, R.E.—The 
Design and Winding of Alternate Current Electro-magnets ; Prof. S. P. 
Thompson, F.R.S 

SATURDAY, Apri 28. 
Rovat Botanic Socigty, at 3.45. 


MONDAY, Aprit 30. 

Sr. Martin’s Town HALL, at 8.30.—Twenty Thousand Feet above the 
Sea: Edward Whymper. 

SANITARY InsTiITUTE (Parkes Museum), at 8.30.—Barometric Conditiqns 
and Air Movements: R. H. Scott, F,R.S. 

InsTITUTE OF ACTUARIES, at 7.—On the Application of Makeham’s Ex: 
pression for the Law of Mortality to the Practical Calculation of Survivor- 
ship Benefits: F. E. Colenso. 


TUESDAY, May t. 
Roya. INsTITUTION, at 3.—Rubies: Prof. J. W. Judd, F.R.S. 
ZooLocicaL Society, at 8.30.—On the Echinoderms collected during the 
Voyage of H.M.S. Penguin and by H.M.S. £geria, when surveying 
Macclesfield Bank: Prof F. Jeffrey Bell.—Studies in ‘leleostean M»rpho- 
logy from the Marine Laboratory at Cleethorpes: Ernest W. L. Holt.— 
Field-Notes on the Wild Camel of Lob Nor: St. George Littledale. 
InsTITUTION OF CiviL ENGINEERS, at 8.—The Manufacture of Briquette 
Fuel: William Colquhoun. 


WEDNESDAY, May 2. 
INSTITUTION oF Civit ENGINEERS, at 8.—The Relation of Mathematics to 
Engineering: Dr. Jolin Hopkinson, F.R.S. 
Society or Arts, at 8.—Nickel.; A. G. Charleton. 
ENTOMOLOGICAL Society, at 8. 


THURSDAY, May 3. 

Rovat INSTITUTION, at 3.—The Solid and Liquid States of Matter: Prof. 
J. Dewar, F.R.S. 

SANITARY INSTITUTE (Parkes Museum), at 8.30.—Moisture, its Determina- 
tion and Measurement: W. Marriott. 

LinNEAN Society, at 8.—Notes on the Habits of certain Species of Lemna: 
ea Guppy.—On the Fertilisation of certain Malayan Orchids: H. N 

idley. 

Cuemicat Society, at 8.—Ballot for the Election of Fellows. —The Struc- 
ture and Chemistry of the Cyanogen Flame: Prof. Smithells.—The Con- 
dition in which Carbon exists in Steel: J. O. Arnold.—a Hydrindone and 
its Derivatives: Dr. Kipping.—Volatile Compounds of Lead Sulphide : 
J. B. Hannay. 

FRIDAY, May 4. 

Roya INnsTITUTION, at 9.—Spread of Tuberculosis by Food: Dr. G. Sims 
Woodhead. 

(GeoLocists’ AssoctaTion (University College), at 8. 

Qvekert Microscopicat C.us (20 Hanover Square, W.), at 8. 


SATURDAY, Mav 5s. 


wi een, at 3-—Colour Vision: Captain W. de W. Abney, 
S 





Or the rst of every Month. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britren, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles inJ ournals.— Botanical News.— 
Proceedings of Societies. 


Price 1s.3d. Subscription for One Year, payable in advance, res. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


MESSRS. T. COOKE & SONS 


have the honour to announce that they are nowina position to supply 
a Perfectly Achromatic Astronomical Objective (H. D. Taytor’s Patent), 
for which they claim the following remarkable advantages over any hitherto 
constructed :— 


(t) Perfect freedom from secondary spectrum; no more colour being 
visible than in a reflecting telescope. 


(2) Equally available for either photographic or visual purposes without 
reversing of lenses or other adjustment. 


(3) The angular extent of its field of good definition exceeds that obtained 
in the 13-inch Standard Photographic Objective prescribed at the 
International Astro-Photographic Congress. 

A description of this Objective has been given by Mr. Taylor (Optical 
Manager to Messrs. T. Cooke & Sons) before the Royal Astronomical 
Society at its Meeting on March g, 1894. 

It is a Iryple Objective constructed of three varieties of Jena glass, of 
which Messrs. Cooke guarantee the durability. 


The prices are as follows :— 


12-inch £550 Sinch ... onp £57 
as ak oo 350 Gian: is ae ag 
9 265 46 oo ove 37 
8 os 195 sana oni 32 
We a a ‘ 135 Ss = ooo 27 
_ Seer ae 110 otis oe 22 
S ooo eee 90 oP os ae ooo 18 
54 ~ . ese 75 3 o 15 


Larger discs have not so far been obtainable, but Messrs. Cooke hope 
shortly to be in a position to construct Objectives up to 24-inch diameter. 
T. COOKE & SONS, 
Buckingham Works, 
York. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 
‘“‘Instrument Company, Cambridge.”’ 


PHCNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL. LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £20,000,000. 


Just Published. Crown 8vo. Price tos. 


THE OUTLINES OF QUATERNIONS, 


BY 

Lieut.-Colonel H. H. L. HIME, 
Late Royal Artillery. 

LONGMANS, GREEN, & CO. 


FOR SALE. 


ARCHIMEDES.—Opera, folio, 1615. 10s. 6d. 
DIOPHANTUS.—Arithmetica, folio, 1621. 30s. 
EUCLIDIS.—Opera, folio, 1517. 30s. 
EUCLID’S oe of Geometry, the first English transla- 
tion, folio. 1570. 
GALILEI. Opera, 3 vols, 1718. 255. 
PAPPUS.—Mathematical Collectiones, folio, 1660. 255. 
SIMSON, ROB.—Opera. Privately printed, 1776. 18s. 
WALLIS, JOHN.—Opera Mathematica, 1656-57. 215. 
EARN SHAW, S.—The Doctrine of Germs, 1881. 2s. 6d. 
WRIGHT, R. ‘H. —Collection of Problems and Theorems, 
with hints, &c., forming Examples in the Methods of Modern Geometry. 


1865. 45. 6d. ; 
HALLWELL [PHILLIPS], J. O.—Rara Mathematica ; 


or, Collection of ‘Treatises on the Mathematics and Subjects connected 
with them. 1839. 45. 6d. 


MACMILLAN AND BOWES, 
CAMBRIDGE. 








London : 
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LANTERN STEREOSCOPE,. (anpDeERTON’s PATENT.) 





CAN BE ADAPTED TO ANY LANTERN. 


TESLA’S APPARATUS. 
WIMSHURST MACHINES from £115 to £50. 
AMMETER and VOLTMETER COMBINED, 


Suitable for Schools, £2 10 O. 





HARVEY AND PEAK, 


(By Special Appointment to the Royal Institution of Great Britain), 


56, CHARING CROSS ROAD, LONDON, W.C. 











TO SCIENCE LECTURERS. To SCIENTISTS and LANTERNISTS, &c. 
See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- | THE ART OF PROJECTION, AND COMPLETE 
TERN, used by late W. LANT CARPENTER, Esq., Prof. Forses, &c. Minia- MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
ture Triple Lantern constructed for B. J. MALDEN, Esq., thisseason. New trations, with Priceless wrinkles in all Branches of Optical Projection. 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- Never before Published. How to choose, what to avoid, and how to 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
the Royal Polytechnic Institution, Dr. H. Grartan Guinness, Madame Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
Apg.ina Patti, &c. Patent Pamphengos Science Lanterns. Science Lecture ing, &c., &c. Prof. MALDEN says:—‘‘A thoroughly practical Work, 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Illus. and should be studied by the experienced operator and amateur alike. 
trated Catalogue, over 180 choice Engravings, 6¢.; Postage, 3d. List of A complete vade mecum of Optical Lantern Manipulations. Price, 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- bound in Cloth, 3s. 6d.; Postage, sd. Worth its weight in gold. 
iets Free.—W. C. HUGHES, Speciacist, Brewster House, 82 Mortimer | Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster 
Road, Kingsland, N. House, Mortimer Road, Kingsland, North London. 





NOTICE.— Advertisements and business letters for NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The telegraphic address of NATURE zs “ PHUSIS, LONDON.” 


CHARGES FOR ADVERTISEMENTS. SUBSCRIPTIONS TO “ NATURE.” 
. 4 s. d. 
4 s. da. 

Three Linesin Column ....... o 2 6 Half Jeariy’ OTR Bo Ce a . bs 4 
Per Line after oe a Po ee 0 0 9 Quarierly pe ax i ¢ ‘ chi °o 7 6 
One Eighth Page, or Quarter Column. 0 18 6 To ALL PLaces ABROAD:— _ 
Quarter Page, or Halfa Column . . . I 15 O Yearly ; . 110 6 
Half a Page, ora Column. ..... 2 8 Half-yearly ene. Sv eee ee 15 6 
Ee ae 660 | Es, csc aso ae 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


MESSRS. MACMILLAN & CO’S NEW BOOKS. 


THE THEORY OF HEAT. _ By Tuomas Preston, M.A. (Dub.), Fellow of the 
Royal University of Ireland, and Professor of Natural Philosophy, University College, Dublin. 8vo. 17s. net. 
Prof. CAREY FosTER In VA TURE.—“‘ He has produced a very valuable and useful book which we earnestly recommend 
to all serious students of the subject.” 
SCOTSMAN.—* A subject at once interesting and fascinating. The able author of ‘The Theory of Heat’ has produced a 
work which may go far towards helping to redeem the neglect of this department of science by investigators of .remoter ages.” 


A TREATISE ON HYDROSTATICS. By Atrrep Georce GREENHILL, F.R.S., 


Professor of Mathematics in the Artillery College, Woolwich. Crown 8vo. 7s. 6d. 
SCOTSMAN.—‘: The work gives a clearly-expounded and well-graded exposition of its subject, and proceeds generally by a 
method of constant exemplification. This practical system makes the book as useful to working engineers as to theoretical 
students.” 


A MANUAL OF MICROCHEMICAL ANALYSIS. By Prof. H. BEurens, 


of the Polytechnic School in Delft, Holland. With an Introductory Chapter by J. W. Jupp, F.R.S., Professor of Geology 
at the Royal College of Science. With 84 Illustrations drawn by the Author. Crown 8vo. 6s. 
CHEMICAL NEWS.—“ Professor Behrens is an exceedingly accurate and celicate worker, and the student who follows his 
instructions will not be led astray. . . . The work well deserves to be strongly recommended.” 


METHODS OF PATHOLOGICAL HISTOLOGY. By C. von Kan_peEn, 
Assistant Professor in the University of Freiburg. Translated and Edited by H. MORLEY FLETCHER, M.A., M.D. 
With an Introduction by G. Sims WooDHEAD, M.D. 8vo. 6s. 


*,”" A Companion Volume to Ziegler’s ‘* Pathological Anatomy.” 


MATERIALS FOR THE STUDY OF VARIATION. Treated with Especial 
Regard to Discontinuity in the Origin of Species. By WILLIAM_BATESON, M.A., Fellow of St. John’s College, 
Cambridge. 8vo. 21s. net. 

SCIENCE & OSS/P.—‘‘ The fine work by Mr. Bateson, just issued by Messrs. Macmillan and Co., is a first instalment, and 
will undoubtedly stand as a way-mark on the path to investigation of the origin of species.” 


MACMILLAN & CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF BOTANY. 


A COURSE of PRACTICAL IN- 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S., Regius Professor of Botany in the University of 
Glasgow. Crown 8ve. tos. 6d. 


PRACTICAL BOTANY for’ BE- 


GINNERS. By Prof. F. O. BOWER, D.Sc., F.R.S., | 


Author of ‘‘ A Course of Practical Instruction in Botany.” 
Globe 8vo. 35. 6d. 


FIRST LESSONS 
BOTANY. ByG. T. BETTANY, M.A., B.Sc., F.L.S., 
late Lecturer on Botany in Guy’s Hospital Medical School, 
sometime Examiner in Botany, Cambridge University 
Local Examinations. Pott 8vo. 1s. 


BOTANY. By Sir 


J. D. Hooker, 
F.R.S. With Illustrations. 


Pott 8vo. Is. 
[Science Primers. 


The STUDENT’S FLORA of the 


BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. tos. 6d. 


LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S. The Part 
on Systematic Botany based upon material left in manu- 
script by the late Prof. HENsLow. With numerous Illus- 
trations. Third Edition, Fcap. 8vo. 45. 6d. 


FIRST BOOK of INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous Illustra- 
tions. Globe 8vo. 6s. 6d. 


SCIENTIFIC PAPERS of ASA GRAY. 
Selected by CHARLES SPRAGUE SARGENT. Vol. 
I. Reviews of Works on Botany and Related Subjects, 
1834-1887. Vol. II. Essays, Biographical Sketches, 
1841-1886. 8vo. 215. 


GRAT'S BOTANICAL TEXT-BOOK 
(Sixth Edition). 


Vol. I. SrrucruraL Borany: or Organography on the 
Basis of Morphology. To which is added The Principles of 
Taxonomy and Phytography, and a Glossary of Botanical 
Terms. By ASA GRAY. 8vo. 10s. 6d. 

Vol. II. PHYSIOLOGICAL BoTANy. 


; I. Outlines of the 
History of Phzn »gamous Plants. 


II. Vegetable Physiology. 


By G. LINCOLN GOODALE, A.M., M.D., Professor of 


Botany in Harvard University. 8vo. 10s. 6d. 


The PHYSIOLOGY of the CIRCULA- | 


TION IN PLANTS, IN THE LOWER ANIMALS, 
AND IN MAN. Being a course of lectures delivered at 
the Surgeons’ Hall to the President, Fellows, &c., of the 
Royal College of Surgeons of Edinburgh, in the summer of 
1872, by J. BELL PETTIGREW, M.D., F.R.S. _ Illus- 
trated by 150 Engravings on Wood. 8vo. 12s. 


MACMILLAN AND CO., 


in PRACTICAL | 


By Prof. HERMANN MULLER. Translated and 
Edited by D’Arcy W. THompson, B.A., Scholar of 
Trinity College, Cambridge. 

DarRwIN, With Illustrations. 


FLOWERS, FRUITS, and LEAVES. 
By Sir JOHN LUBBOCK, Bart., F.R.S. With 
numerous Illustrations. Crown 8vo. 45. 6a. 

| [Nature Series. 


On BRITISH WILD FLOWERS, 
considered in Relation to Insects. With numerous IIlustra- 
tions. By Sir JOHN LUBBOCK, F.R.S. Crown 8vo. 
4s. 6a. [Nature Series. 


The COLOURS of FLOWERS, as 
Illustrated in the British Flora. By GRANT ALLEN, 
With Illustrations. Crown 8vo. 3s. 6d. 

[Nature Series. 


BRITISH FOREST TREES and their 
SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


TIMBER and some of its DISEASES. 
By H. MARSHALL WARD, M.A., F.R.S., F.L.S., 
late Fellow of Christ’s College Cambridge ; Professor of 
Botany at the Royal Indian Engineering College, Cooper’s 
Hill. With Illustrations. Crown 8vo. 6s. 


[Nature Series. 
TEXT-BOOK of the DISEASES of 


TREES. By Professor R. HARTIG. Translated by 
Dr. R. SOMERVILLE, Lecturer on Agriculture at Durham 
College of Science. Witha Preface by Prof. H. MARSHALL 
Warp, F.R.S. With numerous Illustrations. Medium 
8vo. [Zmmediately. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 
Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 

[/n the fress. 


DISEASES of FIELD and GARDEN 
CROPS, chiefly such as are caused by Fungi. By 
WORTHINGTON G. SMITH, F.L.S, M.A.L, 
Member of the Scientific Committee, Horticultural 
Society. With 143 Illustrations, Drawn and Engraved by 
the Author. Feap. 8vo. 4s. 6d. 


A DICTIONARY of POPULAR 
NAMES of the PLANTS which FURNISH the 
NATURAL and A' QUIRED WANTS of MAN, in 

all MATTERS of DOMESTIC and GENERAL ECO- 

NOMY: their History, Products, and Uses. By JOHN 

SMITH, A.L.S., Author of ‘‘ Historia Filicum,” ‘* His- 

tory of Bible Plants,” &c., &c. Medium 8vo. 145. 


| SCIENCE PAPERS, chiefly Pharmaco- 
logical and Botanical By DANIEL HANBURY, 
F.R.S. Edited with Memoir by Josepu Ince, F.L.S,, 
F.C.S. With Portrait. Medium 8vo. 145, 


With a Preface by CHARLES 
Medium 8vo. 2I5. 


| The FERTILISATION of FLOWERS. 
| 
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MICROSCOPIC OBJECTS. 


NEW AND INTERESTING. 
° 4s. dad. 
Hydrozoa—Pannaria canolina “ 
Fertile Spike of Selaginella .. ove 
Slides of Marchan El ters and 
Spores, Gemme, Antheridia, Archegonia, 
Stomatain Thallus, Section of Thallus. Each 
Fertile Branch of Chara one . “ 
Licm phora * “ ove 
Parasite of Flying Fox (Nycteribia) 
Saw Fly, Female. with Saws... - 
Scorpion Fly (Panorpa communis) . 
Genus Diatomacee Slides, cons ing of many 
Species of one Genus :—Coscinodiscus, 100 
Species, 7s. 6d.; Aulacodiscus, 50 Species, 
325. 6d. ; Surirella, 50 Species, 7s. 6d.; Navi- 
cula, 100 Species, 7s. 6d. 
Type Slide of 230 Diatoms from Oamaru, with list 
ofnames « 
Set of 24 Slides choice selected Diatomacese, in 
case. 
Hair of Pencil- tail Polyxenuslagurus(’ Test Object) 
Type Slide of 24 Eggs of Butterflies, &c., with list 
of names 
Group of about roo Sponge ‘Spicules, from St. 
Peter, Hungary .. 

‘Type Slide of 50 Foraminifera, with name photo: 
graphed undereach Specie ot eS 
Any of theabove Objects sent by return on sonaiot of 
remittance for price. 

Ccassiriep List, representing a Stock of 40,000 First- 
class Objects, sent post free om application. 


MICROSCOPES AND APPARATUS. 


WATSON & SONS’ TRIPOD EDINBURGH STU- 
DENT’S MICROSCOPE issuitable forinvestigations 
with the highest powers. The quality and workman- 
ship are the finest possible, and it is unequalled for 
stabilityand convenience of manipulation by any other 

} medium size or Student’s Instrument. Price from 

| L455. 

|WATSON & SONS’ VAN HEURCK MICROSCOPE 
combines every mechanical convenience with the ut- 
most precision in all the working parts, and is 
Unsurpassed for Photo-Micrography and 111 Research 
of the most delicate nature. 

NEW SERIES OF APLANATIC MAGNIFIERS.— 
Made in three powers, mi agnifying respectively 6, 10, 

and 20 diameters. These give large and flat field, excel- 
lent working distance, and exquisitedefinition. Price 
145. 6d. each. 

LABORATORY DISSECTING MICROSCOPE, ar- 
ranged to carry the above magnifiers, and of most 
convenient design, price £2 2s. 





Full lliustrated Catalogue of Microscopes and Appa- 
vratus sent Post freeon application to 


W. WATSON & SONS, 


Opticians to H.M. Government, 
313, HIGH HOLBORN, LONDON, W.C. 
and 78 Swanston Street, Melbourne, Australia. 


Awarded 37 Gold and other Medals at International Ex- 
hibitions, including 5 Highest Awards at the World’s Fair 








Chicago, 1893, for excellence of Manufactrr-- 


KING, MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 
15 in 


15 | No. 504, with 17-in. Plates, 
15 | - kh ~» We. 
ELECTRICAL APPARATUS 


3 


593, a” 


For Lecture, Experimental, and other Purposes. 
Write for Large Catalogue, Fifth Edition, Royal 8vo, 145 pp., 706 


BRISTOL. 


Illustrations, Post Free, 6d. 


WESTERN ELECTRICAL WORKS, 
ESTABLISHED 1876. 





EXTRA LONG FOCUS. 
*hotegraphy says :—‘‘ The Present Medel Ray 


y RIGID Cameras offered to the Public. . . . 


is greatl 


yment Camera is among the very 
The RAPIDITY of OPENING 


British Journal of F 
LIGHTEST of actual! 
and CLOSING 
from the rack. 


f gear 


y facilitated by the additional arrangement for throwing the pinion out o 


There is NO CURTAILME 


lar 


NT OF VIEW when lenses of short focus and wide angu 


aperture are in use.” 


Rapid Rectilinear Lens, Instantaneous Shutter, 


** Optimus 


Price, including 3 Double Dark Slides, 


lete— 


ase, comp 


Cc 


Tripod, Waterproof 


£30 


£25 


12 X 70 | 1505 12 


10 xX 8 
220 | 


| 


PERKEN. SON & RAYMENT, “Mc. LONDON. 


#15 


2 | 8) x 6) 


x 4 
£12 


Size of Pictures in Inches: 44X03 | 64 


London, and published by 
April 26, 1894. 


New York.—TuursDay, 


d Screet Hill, Queen Victoria Street, in the City ot 
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